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TEAK SEED IMPROVEMENT - ACHIEVEMENTS AND PROBLEMS 


ANMOL KUMAR 


Maharashtra Van Sanshodhan Sanstha, Chandrapur. 


Introduction 


In the present period of environmental 
crisis great emphasis has been given to 
large scale plantations by both Govt. and 
Non-Govt. agencies. Raising successful 
plantations is the most important tool in 
the hands of foresters to avert the environ- 
mental disaster. ‘Teak’ has been one of the 
most favoured species of foresters all over 
the country for its superlative qualities as 
timber and its hardiness in the field along 
with better growth rate than other local 
species. Even as on today teak remains one 
of the major species in plantation in 
Maharashtra which has about 65000 ha/ 
annum of plantation targets under differ- 
ent schemes. Naturally huge quantities of 
quality seed are required to raise success- 
ful plantation. Importance of quality seed 
in raising teak plantations has been realised 
by Forest Department of Maharashtra State 
long back and systematic approach was 
worked upon as early as in 1969, by State 
Forest Department. 


Methodology 


There are two main approaches which 
are followed in Maharashtra for Teak Seed 
Improvement programme. 


(a) To raise clonal seed orchards. r 
(b) Establishment of Teak seed production 
areas in natural forest. 


(a) Raising of Clonal Seed Orchard : It 
involves mainly 3 steps. Firstly - Identifica- 
tion of Plus trees; secondly, establishing 
Germ Plasm Bank; thirdly, establishing Bud 
Multiplication Garden and fourthly, estab- 
lishment of Seed Orchard. In all the above 
steps the common activity is development of 
vegetatively propagated seedling or clones 
from original plus tree/stock so that there is 
no genetic change in original germ plasm. 


The most suitable method developed in 
Maharashtra Van Sanshodhan Sanstha for 
this purpose is grafting i.e. bud grafting on 
teak stump. This method is also called patch 
budding/patch grafting. Branches having 
suitable buds are collected from the desired 
tree or clone. Buds are removed from the 
branch by patch remover, woody portion is 
removed, and now bud is ready for grafting © 
Stocks used for grafting are stumps of thumb ' 
thickness obtained freshly from one year old 
teak nursery bed. All lateral roots are 
trimmed. A patch of bark of the same size as 
that of bud is removed from stock just above 
the collar with same patch remover. Bud 
patch is then fitted in this incision on the 
stump and tied tightly with the help of 
polythene tape and then with sutli in sucha 
way that bud is not covered. This bud is 
marked with red paint on upper and lower 
side so as to distinguish from other buds if 
sprouted. The upper end of stump is covered 
with a thin layer of paraffin wax to avoid 
loss of moisture. Budded stump is then 
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planted in polythene bags already filled 
with fertile soil. September, October, 
November and then March to April are the 
best months for budding to get high percent- 
age of success i.e. more than 60%. 


(1) Identification of Plus trees : The first 
step of seed improvement programme is 


selection of plus trees on the basis of superi- | 
or morphological characters i.e. predomi- > 


nant height and diameter, clear bole, strong 
apical dominance, lack of knots, flutes etc. 
Thirty two such trees have been selected in 
the State located in different parts. Propa- 
gation from such trees has been done vege- 
tatively by the method described above. 


(2) Establishment of National Germ Plasm 
Bank : It is an assemblage of genetically 
superior (Plus trees) trees/clones from all 
over the country. Main objectives of N.G.P.B. 
were - (i) To pool all the genetically superior 
clones at one place and to make them avail- 
able for future propagation, (ii) To study the 
flowering and fruiting behaviour of differ- 
ent clones with a point of view of identifying 
most suitable clones for this area, (iii) To see 
the growth pattern of different clones. It 
was established in Lohara over 2.3 ha in 
1979. Three rammets of each clone were 
planted at a spacing of 8m x 8m. Ason today 
there are 231 clones of all States. Statewise 
details of clones are as follows : 


| le 
Andhra Pradesh 40 
Kerala 10 
Orissa 46 
Tamil Nadu 19 
M.P. 7 
Maharashtra 29 
Karnataka 45 
On 14 
All India 14 
Gujarat 4 
Arunachal Pradesh 3 
Total 931 
oT 
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Out of these 167 clones were introduced 
from 1979 to 1984 and 64 clones were intro- 
duced later. 


(3) Teak Bud Multiplication Garden: 
Establishment of bud multiplication garden 
is another step in establishing TSO. It is 
again an assemblage of genetically superior 
clones with the sole objective to produce 
scion material of superior clones for bud 
grafting in a sufficiently large quantity to 
step up the programme of establishing teak 
seed orchards. The work was started in 
1979 and as on today 221 clones have been 
introduced in Bud Multiplication Ga den. It 
provides continuous supply of buds for grait- 
ing. 


(4) Teak Clonal Seed Orchard : A clonal 
seed orchard is a plantation of genetically 
superior clones which are raised through 
vegetative method/propagation from the 
original stock. It is managed intensively to 
produce abundant teak seed. 


A spacing of 8m x 8m is used for raising 
seed orchards. Plantation design is as per 
scattered diagram to have maximum 
randomisation of the rammets. Planting is 
done in pits of size of 45cm x 45 cm filled with 
cowdung mantre, good earth and 50 gm of 
10% BHC. Intensive working in TSO is done 
for five years which includes soil working, 
manuring, weeding, cleaning andirrigation 
etc. Total 166.5 ha of clonal seedling seed 
orchards have been successfully raised by 
Maharashtra Van Sanshodhan Sanstha. 


(b) Teak Seed Production Area : As it is not 
possible to meet the demand of seed by 
clonal seed orchard, another approach 
adopted for obtaining good seed is to find 
and demarcate promising teak areas which 
are having middle age crop of good and 
straight bole, predominant height and 
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diameter, good apical dominance and other 
promising morphological characters. Seed 
from such area is collected and tested in the 
laboratory for size, hollowness, viability and 
germination percentage. When these crite- 
rion arc satisfied such areas are declared 
teak seed production areas and are properly 
maintained. As on today 306.5 ha is under 
teak seed production area in South and 
North Chandrapur circles. 


Results 


With such a large area under clonal 
teak seed orchards, seed production area 
etc. efforts were made to study - Flowering 
Behaviour, Seed production, and Seed quali- 
ties. Some of the observations are described 
below. 


(1) Flowering Behaviour : Over the years 
data on flowering behaviour of different 
clones at different ages has been observed 
and studied. There has been large variation 
in initiation of flowering at different ages. 
Recorded observation shows that in Nation- 
al Germ Plasm Bank where 119 clones were 
established in 1979 with 3 rammets of each, 
flowering pattern have been very-very pecu- 
liar. Table 1 shows the flowering behaviour 
of all clones. All three rammets of clone 
MHAL-P9, MHAL-A4 and MHAL-P8 flow- 
ered in 1980, 81 and 82 respectively, on the 
other hand MHAL-A3, MHAL-J1 and 
MHAL-P5 could initiate flowering only in 
1989 and that too not in all rammets as 
shown in the table. MHAL-AS5, 6, 7, and 8 
flowered between 85 and 88 but again not all 
rammets flowered. Thus there is a wide 
range of period for required for flower initia- 
tion even in the local clones. 
a 

Now if we see flowering pattern of clones 
obtained from outside of State, clone ORPB- 
19 (Orissa) flowered in 1982 with all the 
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three rammets while another clone from 
Orissa i.e. ORPB-6 could flower only in 
1990. Of course‘ORPB-15 and ORANP-1 
flowered in 1988 and 1987. Another 
favourable pattern was shown by clones 
from Andhra Pradesh. Clone APKEA-24 
flowered in 1981 with all rammets followed 
by APT-20, APT-8, APT-7 in 1982. APNLP- 
1 and APKEN-1 in 1983 and APT-14 and 4 
in 1984. Clones from Tamil Nadu i.e. TNT- 
17 flowered in 1982 while other clones like 
TNT-18, TNT-9, TNT-2 could flower in 1990 
only. TNT-14 flowered in 1987. 


Clones from Kerala KLS-2 flowered only 
in 1990 while from Uttar Pradesh UP-D 
flowered (all 3 rammets) in 1988 while UP- 
E could flower in 1990 only (only one 
rammet). Karnataka clones too showed late 
flowering i.e. MYHD-3 in 1987, MYHU-5 
and MYSA-1 in 1990. First three clones of 
Maharashtra have flowered continuously 
while 4th clone i.e. MHSC - A3 has not flow- 
ered at all. MHAL-A2 flowered in last three 
years only while MHAL-A1 could flower 
only in 1990. Among outside clones best 
performance has been shown by APT-20 
followed by ORANP - 3 and ORTEK-1. Rest 
of the clones have flowered very sparingly 
only once in 5 years or have not flowered at 
all. 


All the local clones show 70% and above 
flowered rammets in oldest seed orchard i.e. 
1979 TSO. In later years pattern is not 
uniform. In younger TSOs (1982 to 1985) 
percentage of flowering is even lesser though 
clones like MHAL-6 and MHAL-A8 shows 
60.7% and 65% flowering in 1983 TSO. In 
1982 TSO MHAL-8 shows 76% flowering. 
Other local clones in TSO 1982-85 show 1.2 
to 38% flowering. Thus flowering behaviour 
of teak clones appears to be very erratic 
showing great individual variation. But 
largely age factor appears to be vital one. 
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Table 1 


Flowering initiation in clones of other States 


( National Germ Plasm Bank) 


Planting Year| Year of 1st flowering 


(t+ + 
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TNT-14 
KLS-2 
UPD 
UP.E. 
UP.B, 
MYHD-3 
MYHD-2 
MYSA-1 
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State Symbol- MBH = Maharashtra, OR = Orissa, 
KL = Kerala, 


TN = Tamil Nadu, 
MY = Mysore 


+= Flowered. - = Not Flowered 


1979 
1979 
1979 
1979 
1979 
1979 
1979 
1979 
1979 
1S79 
1979 
1979 
1979 
1979 
1979 
1979 
1979 
1979 
1979 
1979 
1979 
1979 
1979 
1979 
1979 
1979 
1980 
1982 
1982 
1982 
1982 
1982 
1982 


1981 
1980 
1982 
1989 
1989 
1989 
1988 
1987 
1985 
1985 
1982 
1990 
1988 
1987 
1981 
1982 
1982 
1982 
1983 
1980 
1984 
1984 
1982 
1990 
1990 
1987 
1990 
1988 
1990 
1990 
1987 
1990 
1990 
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AP = Andhra Pradesh, 
UP = Uttar Pradesh, 
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Few local clones have consistently shown 
less tendency to flower i.e. MHSC-A3, 
MHAL-A2, MHAL-A1 while certain local 
clones i.e. MHAL-P9, MHAL-A4, MHAL- 
P8, MHSC-A2, MHSC-A 1, LP-8 and MHSC- 
A3 have consistently show better flowering. 
Mostly outside clones were planted in Teak 
seed orchard from 1982 onwards. Table 2 
shows that in TSO-82, APT-17 shows 57% 
flowering followed by ORANP-7 i.e. 47.6% 
minimum flowering is shown by APNPL-10. 
Performance of this clone has been poor in 
later year TSOs also. Clones no. 10 to 15 
have shown nil or very scanty flowering in 
1985 TSO. APT-20 of Andhra Pradesh have 
shown good consistent flowering. Clones 
from Kerala, Orissa, U.P., Karanataka have 
shown very scanty flowering. 


Seed Production : After flowering 
another problem of TSO is low seed produc- 
tivity. It was expected to collect 2 kg on an 
average/tree from 5th year onward which 
would reach upto 5 kg/tree upto 8th to 10th 
year of planting. Maximum seed production 
(1.098 kg/plant) is shown by MHSC-A4 in 
1981 TSO. In outside clones the best perfor- 
mance has been by APT-8 and APMN-4 in 
National Germ Plasm Bank (1979) produc- 
ing 2.783 and 2.553 kg/individual tree 
respectively. In the same year production 
per tree varied from 0.206 kg to 0.904 kgin 
1979 TSO while in 1980 TSO has further 
gone down. In 1982 and 83 TSO production/ 
plant goes to the lowest extent i.e. 0.03 kg. 
by APT-6. Table 2 shows that total collection 
of seed of TSO from 1979 to 1987 along with 
no. of fruited clones in 1989-90. It is clear 
from The table 2 that 90-100% clones, have 
been fruited in TSO 1979, 1980, 1981 and 
1982, while in TSO 1983 and 84 it is hardly 
50% even in their 6th and 7th year of 
existence. On the other hand National Germ 
Plasm Bank which shows highest assem- 
blage of clones shows minimum percentage 


Teak Seed Improvement - Achievements and Problems 529 


of fruited clones and grafts i.e. 30.7% and 
26.27%. TSO of 1985, 1986 and 1987 could 
not produce any seed. So far as the produc- 
tion/graft or plant is concerned it is highest 
in NGPBi.e. 0.921 kg followed TSO 1981i.e. 
0.410 kg. TSO 80 and 79 produce 0.367 and 
0.380 kg/graft. Table 3 shows annual pro- 
duction of seed along with no. of fruited 
clones and grafts of TSO 1979, 1980 and 
N.G.P.B. 1979 from 1981-82 to 1989-90. In 
TSO 79 seed production started in 1981-82 
producing only 0.10 kg increasing upto 
182.500 kg in 1989-90 with 0.367 kg per 
plant. Though maximum no. of clones fruited 
is 29 out of 32 in 1988-89 but no. of grafts 
fruited is only 382 as against 20 clones and 
497 grafts in 1989-90. On the other hand 
National Germ Plasm Bank shows nearly 
continuous increase in number of fruited 
clones and grafts from 1982 to 1989-90. It 
also shows highest seed production i.e. 
134.534 kg or 0.921 kg per fruited graft. In 
TSO 1980 seed production was iniviated in 
1982 -83 reaches to highest in 1989-90 i.e. 
183.662 kg or 0.455 kg/fruited graft. In 
1985-86 both no. of clones and grafts flow- 
ered was reduced than the preceding year. 


Thus Table 2 and 3 show that with 
increase in age of Teak seed orchard produc- 
tion of seed is increased along with a more 
stable flowering and fruiting pattern. And 
only after about 10 years or more a proper 
pattern of regular seed production may 
emerge. Simultaneously it shows, that more 
production of seed may be expected from 
older teak seed orchard but it need not 
follow continuous increasing yield pattern. 
At the same time it proves that expectation 
of production 2 kg/graft and 5kg/graftin 5th 
and later years in TSO is‘too high. 


Superiority of Clonal seed orchard seed: 
Superiority of clonal seed over general seed 
has been known all over. In teak main 
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critera for better seed include low or no 
hollowness, more no. of viable seeds, less 
time taken for initiation of germination and 
more germination percentage. Seed from 3 
local clones of NGPB i.e. MHAL-P3, P8 and 
P9 show better and earlier germination 
along with lower or nill hollowness as com- 
pared to seed collected from different 
compett. of Dhaba teak seed production 
area. These observations further confirm 
the superiority of clonal seed over general 
seed. 


Conclusion 


Clonal Teak Seed Orchard have been 
raised very successfully in Maharashtra 
and technique of raising grafts from origi- 
nal germ plasm or mother trees has been 
standardized. But the critical part of flower- 
ing and fruiting is still far from solution. 
This study indicates that local clones are 
comparatively better for early flowering e.g. 
MHAL-P9, MHAL-A4, MHAL-P8, MHSC- 
A2,MHSC-A1etc. Very few of outside clones 
have shown promising flowering behaviour 
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e.g. APT-20, APKEA-24, ORPB-15. So far as 
seed production is concerned production 
increases with age and it may give a stabi- 
lized pattern after 10-12 years of establish- 


‘ment. At the same time more studies on 


flowering/fruiting pattern of teak have to be 
made correlating it with meteorological de- 
tails of the area. Induction of profuse flow- 
ering in teak seed orchards is very impor- 
tant, which remains the first and very im- 
portant bottleneck of quality seed produc- 
tion as flowering is affected by a number of 
factors mainly photo period, hormonal and 
nutritional balance, site factors etc. It re- 
quires more studies on hormonal balance 
and fertilizer effect on flowering. 


Low seed production remains another 
problem of clonal seed orchard. But it 
appears that expectation of 5kg/plantin 5th 
year and onwards is also too high. We may 
expect 2-5 kg/plant between 10th to 15th 
year of age of Teak seed orchard. Looking at 
the problems it appears that still foresters 
have to go a long may in solving these 
problems. 


SUMMARY 


Quality seed production is an indispensable part of successful plantation of 
any species. The present paper describes methods and work on teak’ seed 
improvement done in Maharashtra Van Sanshodhan Sanstha, Chandrapur. Teak 
seed orchards to the extent of 166.5 ha have been raised after standardization of 
vegetative propagation. Further flowering and fruiting behaviour of some clones 
at different ages has been described. Characters of teak seeds of different ori gins 
ats also been discussed. It has been observed that generally flowering and 

uiting increases with age of teak seed orchard. Seed from clonal seed orchards 
shows better germination percentage etc. than general seed. 
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UMTa & so GT ORR - soefera wy Waa 
Sle DARN 


UR 


Wel Wer RUM SII fore Teas ga Hoch H Tea cui S ser Hy skara gavaea 2 | qa aw 4 
FERTS OA GUE WRN AaQY GNI AMM & evi dle & Sad a YER & fare foe w gaat a aaa 
fear fear Tare | Amar & weds sora Hr feet se enfla ez ceo deer Aa H TR UMM Gotu AUR 
for 7 2 ae Ht eat Ta 2 fe AAR: HS ae S TMI Ga a Mt} Sees 4 GfK A 21 dot} 
aa fe Sema BY Ha Shea HY Gera 4 afta Ht fear var 2 
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534 
EXPORT OF WILDLIFE AND PRODUCTS FROM CALCUTTA PORT 
AN INDEPTH STUDY 
KALYAN CHAKRABARTI” 
Introduction were exported at a total value of Rs. 1.2 


The export of wildlife and products had 
a chequered history. Government of India 
promulgated a Central Act in the name of 
Wild life Protection Act, 1972 for ensuring 
adequate conservation measures to wild- 
life, products and derivatives in the coun- 
try. All the States are to frame their own 
Wildlife Rules to implement the same in 
various States. The export matters concern- 
ing wildlife, products and derivatives are to 
conform to Export Policy framed by Minis- 
try of Commerce, Government of India from 
time to time. The export is further regulated 
through trade notices called Export 
(Control) Order issued from time to time by 
appropriate authorities in the Ministry of 
Commerce, Government of India. 


Results and Discussion 


Live Birds : Live birds occupy a very promi- 
nent position in the total export position 
from Calcutta both in terms of value and 
quantum. The analysis of export data indi- 
cates that maximum export of live birds 
from Calcutta has occurred during 1976 in 
which year only a total number of 8,02,976 
live birds was exported at a total value of Rs. 
10.5 million (approximately) and the mini- 
mum number of birds was however ex- 
ported during 1988 when 32,692 live birds 


* Regional Deputy Director, Wildlife P 


million. Over the period of 14 years (1975 to 
1988), a total of 2.3 million birds were ex- 
ported at a total value of Rs. 43.6 million. As 
a matter of fact, the total number of birds 
exported from India during April 1968 to 
March 1969 was 43,91,882 and export to 
Japan contributes 13.3% followed by Italy 
7.5%, France 6.8% during the same period. 


From the export figures of live birds it 
appears that during the year 1977 birds 
belonging to the family Ploceidae alone 
accounted for 85.54% of the total export 
quantity. Due to sudden ban imposed on the 
export of Munias (family Ploceidae) from 
April, 1978 export of the birds belonging to 
the families Psittacidae, Irenidae, 
Muscicapidae, Zosteropidae and 
Emberizidae was increased significantly. 
Due to ban imposed on the export of the Hill 
Myna (Gracula religiosa) the export of the 
birds belonging to the family Sturnidae 
declined considerably. The said ban on 
Ploceidae was however lifted subsequently 
from 1980. The export ban was however in 
operation from 1983 in respect of families 
Irenidae, Muscicapidae, Zosteropidae and 
the same was reflected in export trend. The 
export situation in respect of various com- 
ponents of wildlife and products from 1975 
to 1988 is presented in Table 1 which 
exhibits the year to year export both in 


reservation, Eastern Region, Calcutta (West Bengal). 
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Table 1 


Export of wildlife and its products from Calcutta Port during the year 1975 to 1988. 


Number Kg. 


Live Birds 23,73,161 - : 4,36,75,822 
Live Mammals 4,665 : : 13,13,949 
Porcupine Quills 23 ,66,286 - - 10,42,208 
Peacock Tail Feathers 64,50,475 - - 24,83,626 
Snake skins 28,32,304 - - 2,03,54,825 
Frog-legs - 20,43,071 - 3,16,40,755 
Stag horns 9 88,180 24,03,830 
Turtle/Tortoise shells - 17,280 : 73,441 
Jungle Cat Skin 21,150 - - 8,47,664 
Jackal Skin 72,435 - - 1,22,79,333 
Jackal Skin Products 4 - - 12,000 
Indian Fox Skin 13,000 - - 6,15,591 
Ivory Products 2 42 . 1,14,132 
Fishing Floats 
M/o. Peacock Feathers : 8 . 6,409 
Reptiles/Turtles 138 : : 2,109 
Lizard skins 4,79,420 : : 21,47,856 
Orchids 5,77,188 2,015 31 46,64,492 
Plant derivatives : 4,54,.094 : 90,41,338 
Trocus shells : 78,058 . 14,04,980 
13,41,24,360 


Total 


A 
such practice since then. Thereafter, there 


quantity and value. n. 1 7 ! 
had been no cases of artificial dying of birds. 


It was observed further that out of the ye 
total export of Munias 34.92% was artifi- The percentage of total export of living 
cially dyed during the year 1977 and 40.89% birds to different countries had been ae 
during the year 1978. But considering the ill puted yearwise and is appended in Table 2. 
effect of the practice of artificial dying of | From this table it is observed that Japan 
birds, Govt. of India had imposed a banon __ tops the list of importing countries every 
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year though with varyingintensity. Amongst 
the birds under CITES, Alexandrine para- 
keet occupies the topmost position. From 
1977 to 1988 as many as 65,465 numbers of 
Alexandrine parakeets had been exported 
through Calcutta Airport alone. Next comes 
Red breasted parakeets and Blossom headed 
parakeets and the export figures of these 
species during 1977 to 1988 (twelve year 
period) stand as 41,453 numbers and 20,186 
numbers respectively. The following bird 
species included under CITES were ex- 
ported. The total number of birds exported 
during 1977 to 1988 from Calcutta (1,27,773) 
are also given against each bird species. 
Se eS ee ee 
Number exported 
from Calcutta 
(1977 to 1988) 


ne 


Name of species 


Allexandrine parakeet 65,465 
Red breasted parakeet 41,453 
Blossom headed parakeet 20,186 
Slaty headed parakeet 320 
Fischer’s love bird 194 
Moustache parakeet 100 
Peached faced love bird 24 
Sarus crane Ly 
Blyth’s Tragopan 4 
Blue winged parakeet 6 
Nicobar pigeon 2 
White winged wood duck 2 


a S 


The total number of live birds exported 
during 1975 to 1988 (14 years) is about 2.4 
million at a total value of Rs. 43.6 million. 


Export of Wildlife Products other than Live 
Birds : An analysis of various components 
of export from Calcutta Airport and Seaport 
from 1975 to 1988 indicates that there are a 
large number of items included in export of 
wildlife and products. The item include live 
birds, live mammals, porcupine quills, pea- 
cock tail feathers, snake skins, frog legs, 


stag horns, turtle/tortoise shells, jungle cat 
skins, jackal skins, jackal skin products. 
Indian fox skins, Ivory products, fishing 
floats made of peacock feathers, reptiles/ 
turtles, lizard skins, plant derivatives and 
orchids etc. 


All these exports had been drastically 
regulated because of promulgation ofamend- 
ment in Wildlife Act, revision in Export 
Policy and strict enforcement of Convention 
of International Trade on Endangered Spe- 
cies. The last export on snake skins from 
Calcutta Port was made during 1979 and 
thereafter no export was made from Calcutta 
Port. Similarly, CITES regulation was en- 
forced in respect of Frog-legs from 1985 
onwards andthe export of Froglegs was also 
banned from 1st April, 1987 in terms of 
Export Policy. As regards Orchids, a fresh 
export control was effected from 1st April, 
1988 wherein only the cultured orchids con- 
tained in flasks are only allowed. This had 
also helped in building nature conservation 
as no wild orchids could now be exported 
from India. 


The total quantum ofexport oflivemam- 
mals, specieswise are given in Table 3 
yearwise from 1977 to 1988. It appears from 
the same that only the family Pteropidae is 
exported regularly in varying intensity while 
other species do not figure in exports. 


The percentage in export of plant de- 
rivatives from 1980 to 1988 to different 
countries is givenin Table 4. It appears from 
the table that during 1980, USA (76.3%) 
was the prime country of import in respect 
of plant derivatives but this position was 
virtually lost over the years. During 1988, 
Italy tops the list of importing countries so 
far as plant derivatives is concerned 
contributing to 33.5% of all exports of plant 
derivatives from Calcutta Port. During 1987, 
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Hongkong contributed 82.7% of all exports 
of plant derivatives and during 1986 West 
Germany with 32.3% of import has domi- 
nated the import situation of plant deriva- 
tives. West Germany maintains moreor less 
a steady import situation with percentages 
of 40.4, 17.6, 36.6 and 25.8 during 1985, 
1984, 1983 and 1981 respectively. 


The percentages of export of porcupine 
quills, peacock tail feathers, Trocus shells, 
snake skins, Ivory products, Stag horns to 
different countries from 1977 to 1988 are 
given in Table 5. Regarding Peacock tail 
feathers, the principal country of import is 
Japan contributing to percentages 72.3, 68.7, 
69.2, 73.4, 40.4 and 62.3 during 1988, 1986, 
1985, 1983, 1982 and 1981 respectively while 
France, USA and some other countries also 
contributed in import in some measure over 
the years. Japan, West Germany and USA 
also contributed significantly moreover other 
countries in respect of import of live mam- 
mals. It may be mentioned in this connec- 
tion that the import/export of live mammals 
is mainly zoo to zoo transaction. The last 
export of Trocus shells, Stag horns and 
Ivory products from Calcutta Port was made 


in the years 1985, 1981 and 1985 respec- 
tively. 


Conclusion 


When any fauna is transferred from one 
locality to another there is potential for 
significant biological consequences both at 
the place of origin and at the place of desti- 
nation. It is obvious that exporting large 
numbers of wild fauna is a drain on wild 
populations in the country of origin, but 
what is not so obvious is the threat in the 
country of destination where endemic popu- 
lations could be adversely affected by com- 
petition from introduced Species. In addi- 
tion consideration must be given to eco- 
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nomic aspects when the species being 
imported has pest potential. Considering 
the onslaught on wilderness areas and their 
effects on faunal resources particularly the 
avifauna, the action of collecting and trap- 


_ping of wild fauna should be given due 


consideration. This is further aggravated 
by the problem of pesticide residues. The 
efficacy of international trade in live birds 
and other fauna should be assessed in this 
background. 


From the statistics of export over aspan 
of 14 years (1975 to 1988) in both quantity 
and value, it appears that export position of 
wildlife and its products and derivatives 
follows a sharp declining trend and the total 
value of export in 14 years stands at Rs. 
134.1 million. The maximum export value 
was reached during 1977 at Rs. 23.4 million 
and the minimum has occurred during 1980 
at Rs. 1 (one) million. The trend is discern- 
ible in the sense that the export of a good 
number of wildlife products and derivatives 
had been either banned or regulated and 
because of stricter implementation of Ex- 
port Policy, Acts, Rules and Government 
Orders. As the export is directly linked with 
foreign exchange, it may appear that this 
declining trend in export casts a gloom in 
our economy but considering the large scale 
impact on nature regarding capture and 
collection of wild specimens this trend seems 
to be quite in conformity with the mainte- 
nance of balance in nature. But it may be 
pointed out that our export policy should 
stand on a more scientific footing and the 
Same should be formulated after proper 
inventory of the depleted population of vari- 
ous species of avifauna and other animalsin 
nature. A scientifically balanced and mix- 
ture of sound economy and restoration of 
environmental stability is the key answer to 
this knotty problem. 
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SUMMARY 


Like any other activity export of wildlife and products also had seasonal and 
cyclic fluctuations. There are booms and slumps in export activities as well. The 
analysis of export statistics on wildlife and products clearly indicates that the 
export activity was at its peak during 1977 both in respect of value and quantity 
except for live birds, live mammals, snake skins and turtle/tortoise shells in 
which cases the peak year was 1976. The significant export activity also persisted 
during 1978 though with diminishing amplitude. But since 1979 there was asharp 
fall in export activity and then year after year export is getting drastically 
reduced. This is primarily because of various restrictions imposed for export on 
wildlife and products by the authorities. The export data collected during the 
years 1975 to 1988 from Calcutta Port are presented in this paper. It includes the 
data on export by air, sea and postal parcels. The analysis of the data brings out 
revealing facts on different components of export. 


Japan stands out as the main country of import in respect of live birds over 
the period under study and is followed by countries like Holland, West Germany, 
Hongkong, Taiwan, Singapore, France etc. Another important dimension in 
export activity is the signing of an international convention namely Convention 
of International Trade on Endangered Species (CITES). India became member of 
CITES since October 18, 1976. This international convention has greatly effected 
an international control on export trade on wildlife and its products and paved 
the way for successful wildlife conservation. 
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aris Prfa afar 1978 4 Ht ant Val, aetl sam fara 4 Ga SA ane | RJ 1979 B Fe coi G fied 
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cite siz FR as Fei WR ome AA We & oftera a 8) Seto Gave Vea foe 1975 4 
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DEVELOPMENT OF TECHNOLOGY FOR AFFORESTATION OF 
SODIC SOILS. I - LEGUMINOUS SPECIES 
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Introduction 


In India, the forest cover is only 12.5 per 
cent against requirement of 33 per cent of 
total geographical area for maintaining op- 
timum ecological balance. In States like 
Punjab and Haryana major portion of good 
quality available land for afforestation has 
already been planted. As such, the only way 
to increase forest cover is through afforesta- 
tion of unproductive problematic waste- 
lands. About 7.5 per cent area of 93.6 m ha 
wastelands is constituted by salt-affected 
soils and enrichment of salts is a serious 
impediment for establishment and growth 
of tree species. However, economically 
viable and adoptable technology for affor- 
estation of such soils is not available. 


A good amount of research work has 
been done on reclamation of salt-affected 
soils for agricultural purposes (Swarup, 
1986; Tomar et al., 1987). However, re- 
search on plantation of tree species on salt 
affected soils remained scanty and incom- 
plete (Yadav, 1980; Gill and Abrol, 1985; 
Chabra and Abrol, 1986). It was, therefore, 
considered worthwhile to take up field 
experiments on afforestation of typical sodic 
soils of Haryana where about 5.26 lakh ha of 
land is occupied by salt-affected soils. This 


article carries an account of one of the 
experiments laid out in 1987 to find out 
suitable leguminous species and soil ame- 
lioration treatment for sodic soils. 


Study Area 


The experiment was laid out in rect- 
angle 73 of Saraswati Range, Kurukshetra 
Forest Division of Haryana. General relief 
is almost flat and climate is semi-arid tropi- 
cal with annual mean rainfall of 576mm. 
Most of the precipitation (470 mm) is re- 
ceived during July to September. Winter 
rains are scanty and irregular. Summer is 
very hot accompanied by hot-winds (Loo). 
Mean maximum and minimum tempera- 
tures during summer are 43.3 and 20.3°C. 
Winter temperature ranges between 26.1 
and 3.1°C. Area at the time of laying out 
experiment was practically devoid of any 


vegetative cover. 
Experimental 


Survey of the salt-affected areas of 
Kurukshetra Forest Division revealed that 
rectangle 73 (10 ha) of Saraswati Range was 
typical representative site for the study. 
Seven soil pedons were examined at differ- 
ent location in the rectangle. Soil samples 
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were collected from the genetic horizons 
(Soil Survey Staff, 1951) and site features 
recorded. On the basis of soil analytical data 
(Soil Survey Staff, 1972) and site features a 
statistically sound split-plot design of the 
experiment, comprising eight treatments 
replicated four times, was laid out in August 
1987. Treatment consisted of drainage in 
the main plot (D.-without trench and D, 
with one m deep and one m_ wide trench 
throughout the length) and soil manage- 
ment in sub plot, (M, - Original soil refilled 
without any treatment, M, - Original soil 
refilled after mixing 5g BHC followed by 
application of 1 kg rice-husk as mulch , M, 
- Original soil mixed with 3 kg gypsum, 20g 
urea, 50 gsingle super phosphate, 25g muri- 
ate of potash, 5g BHC, 0.2 g zinc sulphate 
and 2 kg rice husk and refilled. 15g urea 
each was top dressed 3 and 7 months after 
planting and M,-same as M, added with 1 
kg rice husk as mulch and additional top 
dress with 15g urea and 1 kg rice-husk 
mulch after 14 months of planting). 


Plots of 10m x 15m size were prepared 
and 25 seedlings of Prosopis chilensis, 
Tamarix articulata, Acacia nilotica, Albizia 
lebbek and Pongamia pinnata were planted 
ineach plot ata spacing of 2m x 3m in auger 
holes made through tractor mounted auger 
(15cm diaand120cm depth). Irrigation was 
provided twice a month during summer 
months and once a month in dry winter 
period. Replacement of dead plants was 
carried out for six months. Survival and 
height of plants were recorded 6, 12, 24 and 
36 months after planting. After two years 
collar circumference was also recorded. Data, 
thus collected, were statistically analysed. 


Results 


Revar soil is fine loamy, mixed, thermic 
family of Aquic Petrocalcic Natrustalf with 
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poor nutrient status (Table 1). Epipedon is 
dry extremely hard, compact and highly 
dispersed resulting in impeded drainage. 
Presence of about 30 cm thick indurated 
calcareous pan at about 80 cm is another 
severe problem to be encounted. 


Response of treatments by different 
species are presented below: 


Tamarix articulata : Effect of treatments 
was seen from six months (Table 2). Sur- 
vival percentage were 86 and 90% in M, and 
M, treatment as compared to54%in control. 
Survival rate remained same even after 
three years of growth in M, and M, treat- 
ments whereas plants with M, and M, treat- 
ments decreased to 138% and 5% after 12 
months, and all plants died after 24 months. 


Average height of T. articulata after six 
months was 45cm and 50 cm in M, and M, 
treatments which was 126 and 151% over 
control (20 cm) and after one year further 
increased to 627 and 726% for M, and M, 
treatments respectively. The increase in 
relative height growth (RHG) due to M, 
treatment was 147, 185 and 150% after 12, 
24 and 36 months respectively as compared 
to 6 month growth whereas in M, treatment 


the RHG was 153, 174 and 156% respec- 


tively. Further, the collar circumference 
after 2 years for M, and M, treatment were 
5.4 and 7.1 cm, which increased to 7.1 and 
8.07 cm after 3 years respectively. 


Prosopis chilensis : Perusal of Table 3 brings 
out that number of living plants in M, and 
M, treated auger holes were prominently 
higher (98%) than those in M° (20%) and M, 
treatments (39%) after six months. Due to 
replacement of dead plants, survival per 
centage considerably increased (47%) in M, 
and M, after one year but again dwindled to 
12 and 28% and 4.5 and 9.5% in the second 
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Table 1 
Physico-chemical properties of the soils of Revar Rectangle 73 


Properties Horizon 


Depth (cm) 0-30 30-35 55-87 87-100 
Sand (%) 54 54 62 68 
Silt (%) 26 24 26 24 
Clay (%) 20 22 12 8 
Texture SiL SiL SiL LS 
pH (1:2.5) o:7 10.0 a7. 9.6 
E.C. (ds/m) (1:2.5) 1.3 1.2 0.9 0.9 
Water soluble salts (%) 0.74 0.87 0.76 0.48 
Organic carbon (%) 0.36 0.34 0.08 0.08 
Cation exchange capacity (m.e.%) 11.6 17.9 13.1 12 
Exchangeable calcium (m.e. %) 2.12 1.93 2.31 1.74 
Exchangeable magnesium (m.e. %) 0.69 0.52 1.03 0.61 
Exchangeable potassium (m.e.%) 0.74 0.53 0.24 0.18 
Exchangeable sodium (m.e.%) 6.9 11.5 7.6 3.5 
Exchangeable sodium (%) 59.8 64.3 67.7 48.2 
Base saturation (%) _ 90.08 80.89 85.34 83.75 
Total nitrogen (%) 0.024 0.021 0.005 0.003 
Available phosphorus (ppm) 25 25 15 20 
Available potassium (ppm) 100 90 45 30 
Free calcium carbonate (%) 72 8.0 5.2 1.9 


ES Te hc 


and third year, respectively whereasalmost and difference in height growth gan 
same survival percent was noticed in M; to be more with time. After one, two a 
and M, soil management treatments. three years height of plants were 247, 10 
and 615% more in M, treatment 231,973 
Height growth under different treat- and 498% more in M, treatment, die 
ments reveals that M, and M, are certainly __ tively than M, treatment of same age. 


superior over M,andM,,. Plants were about _ collar circumference were bigs = 
two fold taller (48 cm) in former than later cm in M, treatment and wire vv 


(23 and 27 cmrespectively) after sixmonths —1372% more in M, treatment an 
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Table 2 


Effect of soil management treatments on survival and 
height of T. articulata in sodic soil 


Treatment Survival (%) Height (cm) 


6 months 
D, 53 49 96 93 72 18.95 10.03 53.40 54.62 34.25 
D, 55 34 80 87 64 21.17 11.89 37.11 45.99 29.06 
Mean 54 42 88 90 20.06 10.96 45.30 50.31 
C.D. 5% for management 20.32 9:11 

12 months 
D, Z D 98 93 49 11.25 D 127.15 136.70 68.78 
1D 23 10 78 85 49 19.51 17.16 112.55 117.45 16.67 
Mean 13 ‘5 88 89 15.38 8.58 111.85 127.08 67.72 
ae 
C.D.5 % for management 9.57 14.24 

24 months 


97 94 48 D D 136.10 156.00 73.03 


1 78 83 40 D D 122.31 120.09 60.60 
Ea eee a ER RE REE I en Ra 
Mean D D 88 89 D D_ 129.20 138.05 


A, 
Oo 
Oo 


C.D. 5% for management 9.51 11.67 
36 months 
D, D D 97 94 48 D 
D 
5 5 . 123.4 152.8 69.05 


1 73 83 44 D D 103.6 104.8 52.10 
Mean D D 85 88.5 D DD , 4138S. J268 


C.D. 5% for management 10.62 29.27 


Dedede 
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Table 3 


Effect of soil management treatments on survival and 
height of P. chilensis in sodic soils 


Treatment Survival (%) Height (cm) 
M, M, M, M, Mean M, M, M, M, Mean 
6 months 
D, 11 29 99 98 59:2 23.96 28.14 53.32 47.34 38:19 
F 29 49 97 Oe) G82," 21.33 25:79. 4g) 60:31 35.12 
Mean 20 39 98 98 22.65 26.94: 48.22 48.83 
C.D. 5% for management 13.51 10.58 
12 months 
D, 44 51 97 98 72.5 55.53 42.04 185.18 121.26 88.48 
: 49 42 98 97. 71.5 48.14 52.31 108.62 106.24 77.58 
Mean 46.5 46.5 S75 3150 49.34 47.18 121.90 113.75 
C.D. 5% for management -19.37 16.15 
24 months 
D; 10 at 99 94 57.50 18.00 75.33 234.71 187.04 128.77 
oe es 7S 18.61 48.00 162.79 ee 
Mean 12 28 97 93.5 18.30 61.67 198.75 178.01 
C.D. 5% for management 20.11 52.01 
36 months 
D, 6 5 98 94 50.75 24.80 27.70 266.70 209.00 1382.05 
D 3 14 93 93 50.75 51.70 55.40 903.70 172.20 120.75 


1 


Mean “ee «60H 6985 CS 38.25 41.55 235.20 190.60 


C.D. 5% for management 13.22 92.53 
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Table 4 
Effect of soil management treatments on survival 
and height of A. nilotica in sodic soil 
Treatment Survival (%) Height (cm) 
M, M, M, M, Mean M, M, M, M, Mean 
6 months 
D 16 5 97 .99 543 44.19 1669 38.22 45.47 36.14 
D, 20 24 89.5 85 546 3666 40.24 49.56 41.62 42.02 
Mean He 14-52- 93.292 . 40.42 28.46 43.89 43.55 
C.D.5% for management 9.19 11.58 
12 months 
D, D D 99). 293 48:0 D D 80.65 76.71 39.34 
as 11 10 83 83 468 32.17 23.91 75.31 82.10 53.37 
Mean 5.5 5.0 91° *-88 16.09 11.96 77.97 79.40 
C.D. 5% for management 16.43 24.27 
24 months 
ne | D D 99 91 47.5 D D 96.00 91.79 46.95 
; D D 80 74 38.5 D D 85.51 86.24 42.94 


ere ee eee ie ee Dieta i ia 
Mean D D 89.5 82.5 D D 90.67 89.02 


C.D 5% for management. 13.72 11.10 


36 months 
D 
0 D D 99. Si 47% D D 97.2 96.7 48.48 


D 
- D D 80 72 38.0 D D 80.0 78.4 39.60 
ean D D 89.5 81.5 D D 88.6 87.6 


C.D. 5% for management 24.30 18.36 


a head | 
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Table 5 


Effect of soil management treatments on survival and 
height of P. Pinnata under sodic soils 


Survival (%) Height (cm) 


6 months 
D, 79 80 98 84 85.2 27.48 29.12 32.25 25.82 28.67 
D, 86 88 95 95 ‘91.0 35.05 32.50 39.00 35.12 35.62 
Mean 82.5 84 96.5 89.5 31.66 30.81 35.62 30.47 
C.D. 5%for management N.S. N.S. 
12 months 
D, 2 14 68 45 38.5 48.63 33.20 50.84 5846 47.80 
BE, 15 28 28 21 23.0 60.52 52.25 47.28 50.56 52.65 
Mean 21 21 48 33 54.60 42.72 49.09 54.51 
C.D. 5% for management N.S. N.S. 
24 months 
D, 10 D 52 20 20.5 14.25 D 52.09 21.31 21.91 
D, D D is 16 ~8.6 D D 25.33 26.89 18.06 
Mean 5 D 35 18 7.13 D 38.71 24.10 
C.D 5% for management 18.07 22.67 
36 months 
40 16.82 
D D D ae 17 18,75 D D 47.90 19. 
D. oe it 805 6 | CDC 28.40 96.10 12.80 
1 
Mean D D oo: 14 D D 36.65 22.75 


C.D. 5% for management 15.80 26.07 


C.D.5%formanagement 15.800 


D = Dead 
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Table 6 


Effect of soil management treatments on survival and 
height of A. lebbek in sodic soil 


Treatment Survival (%) Height (cm) 


6 months 
DD. 73 50 8I 83 71.8 3183 3245 36.66 3526 3407 
D, 37 36 83 76 58.0 35.27 2640: 37.30 3783 3419 
eo 
Mean 55 43 82 79.5 33.55 29.43 36.98 36.63 
a ee ee 
C.D. 5% for management 15.71 N.S. 

12 months 
D, D- D 2 dy SO D D 12.12 1425 6.59 
Sy, 3 D ie 1 2.0 12.50 D 10.94 8.75 8.05 
Ac NORMS EET MNNME 
Mean 1.5 D 3 1 6.25 D 11.53 11.50 
[pe Ee nt MO item PE 
C.D. 5% for management N.S. N.S. 
25 ne ie ee a 
D= Dead 
690% more in M, treatment after 2 and 3 Response of treatments on height growth 


years respectively (Table 7), was not significantly different after six 


BN ye 0 months, however, it became conspicuous 
Sea nilotica: Survival of plants in M,and within one year and the average athe 
treated plots were morethan 90 percent of M, and M, was 4.6 times more than M 
eet ise ays which decreased slightly and M, treatments. Data in Table 4 shows 
a aw. ‘ years (Table 4). How- that the plants under M, and M, treatments 
of i hifetion ks sate phew ateic kept gaining height throughout the period 
tively after 6 h y 18 and 15% respec- of study and were 88.6 and 87.6 cm respec- 
y months and all plants died tively after 3 years. Collar circumference of 


within 2 i 
in 2 years. plants in M, and M, treatments were 4.28 
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Table 7 
Effect of soil management treatments on collar circumference in sodic soils 


Collar Circumference (cm) 


Treatmen 24 months 36 months 


M M, M, M, Mean M M M M, Mean 


0 0 i 2 
Tamarix articulata 
D, D D S.7 8.0 *3.42 D D 6.3 9.0 3.82 
D, D D Sr Ga “2:62 D D 5.8 ie? 3.25 
Mean D D BA. Fal D D 6.1 8.1 
wo sg Se nena we ele Ra Se 
C.D.5% for management 1.81 1.68 
Prosopis chilensis 
D, 0.6 1.9 10.0 8.0... 5,12 er 1-0 -AtG3 8.3 5.07 
D. 0.6 1.9 en deer “S18 1.8 2.1 ia 7.6 4.65 


Mean 0.6 1.9 8.5 7.6 1.3 1.6 8.7 1.9 


C.D. 5% for management 2.64 2.98 


Acacia nilotica 


D, D D 5.2 64 2.60 D D 6.6 6.9 3.37 
Dp. D D AS.) 60, ~ aaSd D D 5.3 5.9 2.80 
Mean D D 4.7 5.5 D D 5.9 6.4 
C.D.5% for management 1.54 1.64 
4 . 

Pongamia pinnata 
D; 0.8 D a6 dbo 1.62 D D 4.0 1.9 net: 
D, D D ben wae 100 D D 2.0 2.6 1. 
Mean 0.4 a ame ae D CS ee 


C.D.5%for management 2.63 2.36 


D = Dead 
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cm and 6.0 cm after 2 years and 5.5. and 6.4 
cm after 3 years respectively (Table 7). 


Pongamia pinnata : During early months of 
planting, survival of plants remained more 
than 80% and were statistically at par be- 
tween different soil management treatments 
(Table 5). Effect of treatments became ap- 
parent after two and three years and were 
35 and 26% in M, and 18 and 14% in M, 
respectively as compared to 5% in M, and 
none in M, treatments. 


Similarly, significant increase in height 
growth in second year was noticed. Height 
of plants was 7 cmin M.,,39cmin M, and 24 
cm in M, treatments after 2 years and 32 
and 23 cm, respectively after 3 years. Collar 
circumference were 2.87 and 3.00 cm after 2 
years and 2.06 and 2.25 cm after 3 years in 


M, and M, treatments, respectively 
(Table 7). 


Albizia lebbek : Effect of treatments on 
survival was noticed upto six months and 
gradually all the plants died after one year 
(Table 6). Unlike Survival, the height of 
plants did not express the influence of treat- 
ments from the very beginning. The study 


on this species was abandoned after one 
year. 


Discussion 


Aforesaid observations lead toinfer that 
M, and M, soil management treatments are 
capable of creating congenial soil environ- 
ment for tree survival and growth under 
highly sodic soil conditions. These soil man- 
agement practices, as such, seem to be suit- 
able for raising successful plantation of 


selected species on highly degraded sodic 
wastelands, 


Amongst the five Species studied, 
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Prosopis chilensis, Tamarix articulata and 
Acacia nilotica were more promising than 
Pongamia pinnata. P. chilensis was the 


‘only species which survived under no soil 


management treatment (M,) whereas T. 
articulata, A. nilotica and P. pinnata 
struggled for survival and ultimately died 
after one year. It may be noted that Albizia 
lebbek failed to survive under any soil man- 
agement treatment after one year. More 
studies are required to findout the reasons 
for the mortality of A. lebbek. 


Yadav and Singh (1970) found pH9.5as 
the safe limit for P. juliflora and less than 
pH 9.0 for A. nilotica. Khan and Yadav 
(1962) reported that A. nilotica, P. juliflora 
and T. articulata can grow in alkali soils. 
According to Chaturvediet al. (1987), when 
no amendments and fertilizers were 
applied, A. lebbek died between third and 
fourth year whereas P. juliflora showed 
best growth at Banthara farm, Lucknow. 


It may be also be noted that the applica- 
tion ofrice-husk as mulch alone without any 
soil amendment as in M, treatment is not 
beneficial to plants and in same cases sur- 
vival and growth has been lower than the 
control, though not statistically significant. 
This may be due to unfavourable soil struc- 
ture resulting in poor soil aeration. Addition 
of mulch in this condition may have in- 
creased CO, concentration in soil air caus- 
ing suffocation of plant roots resulting in 
growth retardation or death of plants. The 
same is also true for M, treatment where 
additional mulch was applied without gyp- 
sum in the second year resulting in retarded 
growth of plants in M, treatment as com- 
pared to M, treatment. 


It was further noted that the Drainage 
treatment (D,) had no Statistically signifi- 
cant effect on survival and growth of species 
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studied and generally were lower than no 
drainage treatment. This treatment was 
incorporated to see whether drainage can 
reduce the salt concentration of the epipedon. 
Initial observation showed no definite trend 
but it is postulated that after 5 years of 
experimentation, sodium concentration of 
the epipedon will decrease appreciably so 
that soil is more hospitable for plant growth. 
For this purpose soils study are being 
carried out separately. 


The study conclusively confirmed that 
soil management treatments which include 
application of amendment (gypsum 3 kg), 
ameliorant (rice-husk, 2%), mulch (rice 
husk, 1%), fertilizers (urea 50 g in three 
splits, single super phosphate 50g, muriate 
of potash 25g and zinc sulphate 0.2g) and 
insecticide (BHC 5g) increased survival per 
cent and height growth of all the species 
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tried. Yadavet al. (1972) reported beneficial 
effect of gypsum, farmyard manure and 
fertilizers under sodic soil conditions. 
Similar observations were also reported by 
Abrol and Gill (1988). 


Conclusion 


The study to develop soil technology for 
afforestation of sodic soils of Haryana re- 
vealed that the dug up soil mixed with 3% 
gypsum, 20g urea, 50g single super phos- 
phate, 25g muriate of potash, 5g BHC, 0.2g 
zinc sulphate and 2 kg rice-husk when re- 
filled and planted with seedlings gave the 
best result. Among the five species tried, P. 
chilensis was the best followed by T. 
articulata and A. nilotica. P. pinnata sur- 


_vived but had very slow growth in the first 


three years. A. lebbek is not a suitable 
species for highly sodic soil. 
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SUMMARY 


{n order to develop technology for afforesting highly sodic wasteland soils, 


field experiment consisting of four soil m 
out drainage channel on five species was 


anagement treatments with and with- 
laid out on sodic (pH 9.7, conductivity 


1.3 ds/m) Revar soils of Kurukshetra Forest Division in Haryana. The study 
brought out that best results could be obtained with treatment M, which een 
of mixing original soil with 3 kg gypsum, 2 kg rice-husk, 50g urea (in three sp 
doses), 50g single super phosphate, 25g muriate of potash, 0.2g zinc sulphate an 


5g BHC. Amongst the species tried, P. chilensis was most promisin 
T. articulata and A. nilotica. P. pinnata survived but growth rate was ver 


g followed by 
y slow. 


A. lebbek was not found to be the suitable species for highly sodic soils. The 


observations are continuing. 
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st Fes & atraxnr Hy sani ar fawra - fattsartia onftai 
aos WA, Hovio Wale, AATERTA a Az Ales 


ONT 


seafae as dei cor yftal & ata dr staid faahia ax & fer eRawn & peaa aA Hsci HI 
US (Gedo 9.7, Walethal 1.3 ds/Hlo ) Ya 4 olet Pera URI Ve feat she TA VeaX AR Fer Soa H 
Ge ga onfcan era aa GNA fee AR | SAL A Fd Je EM fe Bas see GRO VA, Ta A frei 
& fora ae edt 4 3 fear fore, 2 fom crac Sr yi, 50 a aRar (3 Arai 4 sicaz), 50 OM fare 
GR bebe, 25 OA YRVE 3h Ulere, 0.2 a form Bebe sik 5 om avert frome ara & | Wifaa orfeat 4 
Wa SHMENe TO TACHA fA ae HAN: co sMePerT HN Ho Aenea | Ho rere at wa 
Re] SAT sea aed Uh ah) safe Bisa Farsit FMA & fee vo clade sayad Ae Wal | dew gett 
del XE e | 
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INFLUENCE OF MATURITY AND PHYSIOLOGICAL STATUS 
OF WOODY CUTTINGS : LIMITS AND PROMISES 
TO ENSURE SUCCESSFUL CLONING 


SUNIL PURI * AND AMARJEET KHARA™ 


Introduction of genetic variation, which results from spe- 
cific combination of genes within an indi- 
Vegetative propagation in a tree im- vidual or family, can only be exploited 
provement context is important for basic through vegetative propagation, i.e. clon- 
genetic research and for promoting clonal ing. The use of cloning technique achieves 
silvicultural development(ZobelandTalbert, large genetic gains through intensive selec- 
1984; Kremer, 1986). Vegetative propaga- _ tion and by using certain non-additive gene 
tion provides anopportunitytoharnessand __ effects. This also help in obtaining greater 
exploit genetic variation directly. It also uniformity. These aspects are illustrated in 
help to make investment in forestry more _ Fig. 1. 
attractive by (a) increasing yield and qual- 


ity; (b) shortening rotation and (c) allowing The curve A in the figure represents a 
some of the biological problems hindering 

reforestation with hardwood species. The Fig 1 

Superiority of vegetative propagation by 10 


comparison with sexual regeneration liesin 

the possibility of transferring the whole 

genetic potential of a selected tree, the do- 
nor tree or ortet, to its asexually reproduced 

progeny. This is a major argumentin favour 

of vegetative propagation and it is com- 

monly advocated as an alternative to breed- 

eh aha 1981). Moreover, tree popula- 
tons are highly heterozygous (Bon s, 1987; 3 

Singh and Puri, 1987) and viccintied propa- 0 : : 4 6 8 10 

gation helps to utilize maximum genetic Gen etic character 

gains in a shortest itehe: A Natural forest population 

B_ Breeding population 

C Improved F1 progeny 


Tree number 


The genetic variation in a tree popula- 


tion compri iti +3; 
prises of additive and non-additive Genetic variation in a Forest population. 


Vv rl i ; M 0, 8 2, | : . eyes ° 

ariation. The genetic gain due to additive Curve A depicts variabilitity range in a forest popula- 
type of variation can only be achieved by tion; Curve B represents population improvement by 
sexual reproduction. Th 


selection; Curve C reperesent population improvement 


€ non-additive type by selective breeding and selection. 


* De Neeteatons 
nae orestry, Haryana Agricultural University, Hisar. 
» KAaryana Agricultural University, Hisar 
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range of values for a particular trait in a 
forest population. These values represent 
both genetic and environmental influences 
[Phenotype (P) = Genotype (G) + Environ- 
ment (E) + GE]. By selecting only those 
individuals of high genetic worth, breeding 
programmes achieve genetic gain for the 
desired traits above the mean value of the 
forest population as represented by curve B 
in Fig 1. Through selective breeding and 
selection of superior offsprings further im- 
provement is achieved over time, as repre- 
sented by curve C. This group of elite trees 
could be cloned directly to mass produce 
planting stock. 


Techniques 


Methods for vegetative propagation of 
forest trees include the more traditional 
methods of rooting cuttings, grafting, and 
air-layering (macropropagation) as well as 
the most recently developed methods of 
tissue culture (microporpagation) such as 
induction of adventitious buds on cultured 
embryo and seedling tissues, shoot tips, and 
unorganised callus and cell cultures. These 
have been summarized in Fig 2. The de- 
tailed techniques can be seen in any stan- 
dard text books (e.g., Hartmann and Kester, 
1983). However, of various methods of 
vegetative propagation of forest trees spe- 
cies, the most successful on a large scale is 
the rooting of shoot cuttings. Stem or shoot 
portions are generally very good material 
for rooting purposes, because they usually 
have undifferentiated tissues which army 
permit initiation of root primordia, and they 
also have buds already formed. The fre- 
quent early flowering of shoot cuttings can 
save time and makes the work of the tree 
breader casier as hecan work much closer to 
the ground. 


Rapid strides have been made in the 
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micropropagation techniques during the last 
one decade (Bajaj, 1986; Bonga and Durzan, 
1987; Puri and Monga, 1989). However, it is 
an expensive technique compared with other 
propagation methods for multiplication. 
Either the labour cost of micropropagation 
would need to be significantly reduced or 
alternative techniques (e.g., somatic em- 
bryogenesis) become available for 
micropropagation to become competitive. In 
forestry, the commercial applications of it 
are still in its infancy, but a few tree species 
have been regenerated through tissue cul- 
ture during the past 6-10 years (Bajaj, 1986). 
However, the present paper is not aimed to 
discuss this technique in detail. 


Ortet characterstics affecting cloning 
ability 


Cloning capacities of a selected tree 
could be influenced by endogenous factors 
likely to interact, and which are 
fundamentally: genetic identity, degree of 
maturation and physiological state. 


Genetic Identity : This refers to the taxo- 
nomic origin of the individual as well as to 
its specific genotype. It is well known that 
some species and especially those that sprout 
from the base of the trunk or produce 
suckers, such as, Populus spp., are easier to 
clone than others. Moreover, differences in 
cloning abilities may exist within species 
between different genotypes (Khurana 
et al., 1984; Morgenstern et al., 1984). 


Maturation : The age of maturational state 
of the donor plant plays a major role in the 
efficiency of propagation and the perfor- 
mance of propagules. With rooted cuttings, 
maturational changes result in reduced root- 
ing ability, reduced root quality, increased 
time to rooting, reduced shoot growth and 
vigour. 
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Cuttings of Casuarina equisetifolia at 
different maturity levels were tested for 
rooting capacity and the results are pre- 
sented in Table 1. Three types of cuttings 
were taken, viz., mature hardwood (brown 
stem and woody), mature softwood (green 
stem) and juvenile cuttings (new shoots 
from the stump). It was observed that older 
stem cuttings were difficult to root and also 
took longer time. However, these could be 
rooted with auxin (see hormonal control 
section). Softwood stem cuttings were most 
easily rooted. 


Maturation of the cutting increased 
plagiotropism (continued growth ofa branch 
cutting as a branch). Moreover, the time 
required for a shoot to grow out of the 
plagiotropic habit alsoincreased with matu- 
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rity. Degree of plagiotropism varies among 
species, and is quite prominent in gymno- 
sperms (Klaehn, 1963). 


These maturational state effects create 
a problem for vegetative propagation be- 
cause the precision with which superior 
trees can be selected increases with the age 
of the trees (Lambeth, 1980). Three ap- 
proaches are generally used to delay or 
reverse maturation, viz., hedging, serial 
repropagation, and in-vitro culture 
(Thompson, 1984). 


Physiological state: Although difficult to 
define concisely, physiological state must be 
considered as the result of different physi- 
ological components - including tropic and 
hormonal systems, which are themselves 


Table 1 
Rooting and callus formation of mature hardwood, mature 
softwood and juvenile stem cuttings in Casuarina 


Juvenile 


Treatment * Callused Rooted | Callused Rooted | Callused 
(%) (%) (%) (%) (%) 

Water control 40 24 92 8 8 12 
IAA 25 60 12 40 0 0 8 
50 60 20 76 8 0 12 
100 10 60 40 20 8 20 
IBA 25 20 0 62 20 8 20 
50 40 20° 3 20 84 0 24 
100 10 90 40 48 12 my 
NAA 25 40 12 36 28 0 : 20 
50 20 48 oe 80 0 20 
100 10 0 12 0 20 32 


* Auxins were given as 3 h soaking before planting in a bed, 25 cuttings/treatment. 
Data collected after 35 days. 
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influenced by various exogenous climatic 
and edaphic factors to determine a particu- 
lar physiological status suited for true-to- 
type vegetative reproduction. It will not be 
possible to discuss all these factors in detail. 
However, the important ones will be dis- 
cussed with experiences from our studies. 


(a) Water-Relations : The availability of 
water is one of the most important factors 
for triggering root development, as the cut- 
tings have to maintain a favourable water 
balance whilst roots develop. Cuttings ini- 
tially absorb water through the cut stem 
and/or bark. Several studies have shown 
that soaking hardwood cuttings prior to 
planting increases subsequent survival and 
growth(Krinard and Randall, 1979; Hansen 
and Phipps, 1984; Puriand Thompson, 1990). 


Studies were conducted to examine the 
rooting behaviour in Populus euramericana 
as influenced by the initial water potential 
(-0.06 and -0.6 bars). Variation in the initial 
water potential of the cutting was achieved 
by three pre-treatments, 1.e., fresh, soaked 
and dried. Fresh cuttings were planted 
directly; soaked cuttings were immersed to 
a depth of 15 cm in water for 15 days; and 
dried cuttings were obtained by keeping 
cuttings in the open in the cold room for 7 


days before planting in two soil moisture 
treatments. 


The number of roots and their length 
over time are presented in Table 2. The 
development of roots in terms of both 
number and total length was poor and allow 
for cuttings planted in Stressed soil (-0.6 
bar). The root number was maximum in the 
soaked cuttings. The increase in total length 
of root was significantly altered by pretreat- 
ment of the cuttings in the two soil moisture 
potentials (Table 2), Presoaking stimulated 
rooting of hardwood cuttings of Populus. 
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Soaking enabled cuttings to absorb suffi- 
cient moisture for initial root development 
even under the drier soil moisture condi- 
tions tested. The drying of cuttings before 
planting adversely affected rooting and 
growth. Dried cuttings planted in -0.6 bar 


‘soil showed minimum rooting and took more 


time period to root. 


The pre-treatments of soaking and dry- 
ing of stem cuttings had significantly in- 
creased and decreased the initial moisture 
content. In fresh stem cuttings the initial 
moisture content was 95.4 per cent while in 
soaked and dried cuttings it was 123.2 and 
74.9 per cent, respectively. The stem mois- 
ture of both fresh and dried cuttings in- 
creased in moisture content with time. The 
moisture content decreased initially in 
soaked cuttings, pre-sumably due to high 
initial moisture and later on increased. The 
moisture content of stem cuttings planted in 
two soil tensions, i.e. -0.06 and -0.6 bars, 
varied with regard to time taken for regain- 
ing moisture as in dried soils it took more 
time. 


On contrast the root moisture content 
after a brief initial rise declined to almost 
half its maximal value. This may be 
attributed to the fact that during the early 
development of roots only cell elongation 
and cell division processes have occurred 
(Esau, 1960) and water plays an important 
role during these processes (Cameron and 
Rook, 1974). Later on in root development, 
lignification and hardening of roots takes 
place (Esau, 1960) and this decreased the 
moisture content. 


Changes in water potential of the shoot 
and bark; osmotic potential changes; and 
pressure potential changes were also 
studied in Populus. Initial ¥ shoot in differ- 
ent pre-treatments was -14.5 bar in fresh, - 
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-1.0 bar in soaked, and -21.0 bar in dried 
cuttings. The shoot was more in wet soil as 
compared to dried soil. In fresh and dried 
cuttings, the Shoot increased initially; only 
in the case of fresh cuttings it decreased 
subsequently. The ¥ shoot of soaked 
cuttings behaved differently initially, as the 
high initial¥shoot had decreased. However, 
later on all the cuttings attained almost 
equal¥ shoot. 


The bark water potential (bark) of the 
cuttings was initially -11, -1 and 12-5 bars 
for fresh, soaked and dried cuttings, respec- 
tively. All the pre-treated cuttings planted 
in -0.6 bar soil and soaked cuttings of -0.06 
bar planted cuttings, showed initial decrease 
in potential and later on it increased. The 
bark potential of fresh and dried cuttings 
planted in wet soil increased and then re- 
mained almost constant. The bark was vir- 
tually the same for both soil moisture levels 
by the 25th day. 


In fresh cuttings planted in -0.06 bar 
soil, & solute increased initially and then 
it decreased. However, cuttings planted in 
-0.6 bar soil decreased in solute initially and 
then increased. The soaked cuttings also 
showed a decrease in¥ solute initially. The 

¥ solute of dried cuttings increased in both the 
soil treatments initially. However, in the 
drier soil it decreased later on. The turgor 
pressure (WY p) more or less followed the 
pattern of solute but exaggerated any rises 
of potential, due to fall in’ bark often being 
associated with rises in osmotic potential of 
the expressed sap. 


It is concluded from the afore men- 
tioned results that the initial moisture con- 
tent and potentials of the cutting and of the 
soil play an important role. Once well devel- 
oped roots were formed the water potential 
(both of shoot and bark) stabilises irrespec- 
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tive of pre-treatment. Depending upon pre- 
treatment and soil moisture, the roots were 
observed between 3rd to 5th day. Changes 
in water potential as well as osmotic poten- 
tial show that these early roots did not seem 
to have ability to absorb water as the poten- 
tial increased even after their formation. 
However, as they elongated and grew, they 
attained the ability to absorb water. 


(b) Carbohydrates : Root initiation requires 
energy. Degradation of carbohydrates via 
the Embden-Meyerhof-Parnas glycolytic 
pathway or ribose-5-phosphate or pentose 
phosphate pathways constitutes the likely 
source of energy in cuttings, simply because 
other energy sources, such as lipids, prevail 
less generally and abundantly in stems. 
Many investigators have, in fact, positively 
related carbohydrate levels in cuttings with 
the ability to initiate root primorida (Nanda 
and Anand, 1970; Haissig, 1974, 1982). 
Starch, where present, acts as the prime 
and possibly sole carbohydrate source for 
root primorida initiation and development 
(Haissig, 1974). 


Starch content was studied in Poplar 
cuttings planted in dry (-0.6 bar) and wet 
(-0.06 bar) soil. The cuttings taken were 
fresh, soaked and dried (see section on wa- 
ter relation). The starch content decreased 
with time in all the treatments. The contin- 
ued loss of starch from hardwood segments 
is attributable to an export of carbohydrate 
to the developing roots. The depletion of 
starch was faster in water soil and the rate 
of depletion was maximum in soaked cut- 
tings. Probably the soaked cuttings are 
metabolically more active. Haissig (1982) 
was uncertain whether carbohydrate sup- 
ported primordia development in callus tis- 
sue only as an energy source in respiration, 
as opposed to osmotic effects on metabolism, 
during adventitious development of root 
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primordia. 


(c) Hormonal Controls : There are conflict- 
ing statements concerning the effects of 
hormone applications on root formation; 
some report a definite stimulus, others no 
effect at all (Cameron, 1968). Our own expe- 
rience shows that it varies from species to 
species (Table 3). In Robinia pseudocacia 
IAA was responsible for maximum rooting, 
while in Caltis australis IBA proved to be 
much effective. The effect of growth regula- 
tors also varies with the maturity of cutting. 
Different aged cuttings of Casuarina equise- 
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tifolia when treated with auxins responded 
differently (Table 1). Both mature softwood 
and hardwood cuttings could be rooted with 
auxin treatment, which otherwise were 
difficult to root. Callus formation usually 
accompanied any successful rooting 
response. IBA (100 mg/l) was more success- 
ful in rooting mature stem cuttings (Table 
1). Softwood stem cuttings rooted easily and 
the application of auxin (particularly IBA or 
NAA at 50 mg/1) enhanced rooting response. 
Callusing was abundant even without auxin 
treatment and tended to be repressed by 
concentrations favourable to root initiation 


Table 3 
Effect of growth regulators on percentage rooting and average root length 
(Source Puri and Shamet, 1988). 


Growth Regulator 


Robinia pseudocacia 


won 
Control 30 3.3 
IAA 10 80 6.9 
100 70 5.9 
250 70 8.7 
500 70 7.0 
1000 30 4.4 
IBA 10 50 4.3 
100 50 ee 
250 30 4.5 
500 60 3.2 
1000 40 4.5 

Ss 
NAA 10 40 3.3 
100 60 4.7 
250 50 5.5 
500 50 Ad] 
1000 10 2.9 


Celtis australis 


Grewia optiva 


3.6 


20 0 : 
80 2.8 10 2.1 
90 2.7 40 4.3 
60 3.8 20 6.0 
50 1.6 10 2.7 
20 1.9 0 : 
90 4.6 0 
90 3.7 30 1.8 
40 2.6 0 : 
10 2.9 ) - 

8 3.1 0 - 
10 3.3 20 4.8 
60 2.9 20 4.5 
90 3.5 30 5.7 
50 3.5 0 - 

0 - 0 - 


ee ee eee ee ee ee ee aa 
% R = Percentage rooting L = Average root length (cm) 
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(Table 1). 


Root formation in cuttings is a complex 
phenomenon in which there are at least 
three distinct steps: callus formation; dif- 
ferentiation within callus resulting in root 
initiation, and root growth. Cameron (1968) 
postulated that each step is controlled in 
different ways by balances of hormones, 
inhibitors and other biochemicals. Thus the 
simple application of any one synthetic 
auxin, applied against a background of natu- 
ral growth regulators that vary with age of 
plant and time of year, will give consistent 
results. However, in most of the cases, the 
application ofauxins substantially increases 
movement of photosynthetes to the site of 
root initiation (Cameron, 1968; Nanda 
et al., 1969; Nanda and Jain, 1971; Haissig, 
1974; Puri and Shamet, 1988). 


Conclusion 


Rapid advances are being made in 
methods of vegetative propagation. Many 
biological limitations have been overcome 
by the use of juvenile material and proper 
environment. Moreover, the potential for 
increased genetic gains through the use of 
vegetative propagation has been demon- 
strated for many forest tree species. His- 
torically, mostemphasisin vegetative propa- 
gation has been placed on rooted cuttings. 
Research emphasis has shifted to tissue 
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culture because by this more mature supe- 
rior trees can be propagated. However, due 
to economic constrains the tissue culture is 
still not followed at a commercial scale. 


. Clonal reforestation is now a reality 
through the use of rooted cuttings of juve- 
nile material. In West Germany, rooted 
cuttings of Norway spruce account for 30 to 
40 per cent of the total planting stock 
(Kleinschimit and Schmidt, 1977). Simi- 
larly, in Japan about 20 per cent of the 
Japanese cedar currently planted is propa- 
gated by cuttings. Besides West Germany 
and Japan, Norway, Finland, Sweden, 
Scotland, Brazil, Canada, New Zealand and 
Australia have successfully undertaken 
clonal reforestation. The question isno longer 
is clonal forestry a success, but rather when 
will it become prevalent in India. 


The risks, generally associated with 
clonal forestry, arise from restricting the 
genetic diversity of plantations when reduc- 
ing the number of clones from many to one 
or a very few. A safe number of clones 
depends on the rotation age, genetic vari- 
ability of the species, genetic diversity of the 
clones and acceptable risks (Zobel, 1981). It 
is commonly assumed that the larger the 
number of clones the lower the risk of loss. 
Libby (1982) opined that 7 to 30 clones 
would be safe for use in a clonal plantation. 
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SUMMARY 


Vegetative propagation methods make possible the production of exact 
copies of trees selected for superior characteristics. These methods include 
conventional techniques such as rooting cuttings, grafting, and air-layering, as 
well as newer plant tissue culture methods that include embryo or cotyledon 
culture, shoot tip culture, and callus and cell culture. The most commonly 
practiced technique is rooting stem cuttings and this is being discussed in detail. 
Rooting ability of the cutting is influenced by genetic component, physiological 
state of the cutting and the environment in which the cutting is planted. 
Hormonal changes occurred with season, but these are complex and are not yet 
well understood. Depletion of metabolic food reserves, particularly starch, takes 
place rapidly during rooting. Alleviation of moisture stress is critical to rooting 
of cuttings and high humidities are required. Cuttings take up water through the 
cut base of the shoot and pre-soaking of cuttings stimulated rooting even in the 
drier soil moisture conditions. Initially the water potential of cuttings decreased 
with time and with the formation of roots it stabilized. In the application of the 
results presented, it is envisaged that both physiological and environmental 
factors influence rooting to stem cuttings. The biological limitations, particu- 
larly in relation to number of clones for afforestation purposes, is being 
discussed. 
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WORKING QUALITIES OF INDIAN TIMBERS - PART IX 


B.C. PANT, K.S. SHUKLA AND S.P.-BADONI, 


Wood Working & Finishing 
Forest Research Institute, Dehra Dun (India) 


Introduction 


Systematic evaluation of working quali- 
ties of Indian timbers forms a major activity 
in the research programme on wood work- 
ing and finishing. Keeping this in view, the 
Indian Standard IS: 8292-1976 on proce- 
dures for evaluation of the working quali- 
ties of wood was formulated and adopted. 
Following this Standard about 70 species 
from various parts of the country were evalu- 
ated earlier for their working qualities 
under six major wood working operations. 
Data on these has been published from time 
to time (Rawatetal., 1972, 19774, 1976, 1980; 
Shukla et al., 1983; Rajput et al., 1983 and 
Pant et al., 1989). 


Necessity of data on working qualities 
of more and more native timbers is being felt 
as species differ widely in their machining 
qualities asinfluenced by density, fibre struc- 
ture, presence of inter-locked grains, min- 
eralstreaks, tension wood etc. Proper knowl- 
edge of working qualities of lesser known 
species is becoming important day by day as 
traditional timbers are becoming scarce and 
beyond the reach of common man. There- 
fore, to augment the data further five new 
species namely - Araucaria cunninghamii, 
Azadirachta indica, Jakaranda acutifolia, 
Jaonessia principes and Populus ciliata 
were brought into purview of present study. 


The overall performance under six major 
wood working operations, ease of working 
and working quality index for each of the 
species have been worked out and compared 
with teak taken as 100 and presented in this 


paper. 
Material 


The logs of Populus ciliata and 
Azadirachta indica were received from 
Himachal Pradesh and Haryana States 
respectively and logs of remaining 3 species 
were collected from New Forest, Dehra Dun. 
These logs were converted into planks of 
2.90 cm thickness and seasoned to 12% m.c. 
From the seasoned planks, smaller planks 
of size 120 cm x 10 cm x 2.5 cm were 
obtained. Care was taken to see that these 
planks were as far as possible straight 
grained and free from defects like knots, 
stains, apparent decay, surface checks, end 
splits etc. Sapwood was also avoided to the 
extent possible. Each plank was further 
converted into test specimen for testing 
them under different operations as detailed 
in the above Indian Standard. 


Experimental Procedure 
Equipment used in carrying out the 


above mentioned six wood working opera- 
tions and the experimental procedure 
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followed in this study was similar to that 
reported in earlier publications (Rawat 
et al., 1972) and alsoin Indian Standard (IS: 


8292-1976). 


Observations and presentation of data 


Defects : Worked surface of each specimen 
in various wood working operations was 
visually examined for defects as detailed 
below: 


Operation Defects examined 

Planing : Raised grain, fuzzy grain, 
torn grain and chip marks. 

Sanding : Scratching, fuzzyness or 
woolliness and snaking. 

Turning : Roughness, fuzzy grain and 
torn grain 

Shaping : Raised grain, fuzzy grain, 
chipped grain and rough- 
end grain. 

Boring Roughness, fuzzy grain, tear 
out and crushing. 

Mortising : Roughness, tear out and 


crushing. 
aap EL ee a 


On the basis of severity of above defects 
occurring on worked surface, defect values 
of 0, 1, 2,3,4 and 5 were allotted to each 
defect. The defect value ‘0’ represents in 
planing forraised grain, percentage of speci- 
mens free from raised grain whereas defect 
value ‘5’ represents percentage of speci- 
mens full of severe raised grain. Further 
the same specimen was observed for other 
defects and appropriate defect value 0 LZ 
3, 4 or 5 was allotted, Analysis of defects in 
planing, sanding, turning, shaping, boring 
and mortising is given in Table a 
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Grading : Analysis of defects as discussed 
above highlights the individual defects that 
occurred on worked wood surface. It does 
not give overall appearance of the speci- 
mens in respect of various defects. There- 
fore, grading of the specimens was carried 
out taking into account the severity and 
extent of defect/defects that occurred on 
worked wood surface in different wood work- 
ing operations. Severity of defect/defects 
was assessed and defect values of 0, 1, 2, 3, 
4 and 5 were allotted to each defect. Here 
defect value ‘0’ indicates specimen free from 
all defects. These were then summed up for 
cumulative effect. On the basis of total 
defect/defects value grading of the speci- 
mens was done as follows: 


Grade I Excellent Defect free speci- 
mens. Total defect value-0. 
Grade II Good-Total defect valuel 


Grade III Fair-Total defect value 2 
Grade IV Poor-Total defect value 3 to 4 


Grade V_ Very poor-Total defect value 5 
or more. 


Observations on grading are recorded 
in Table 2 for planing, sanding, turning, 
shaping, boring and mortising. Further 
from Table 2 optimum cutter angles in plan- 
ing were determined on the basis of cutter 
angle which gave maximum number of 
defect free specimens (Gr. I), and these are 
reported in Table 3 for species under 
investigation. 


Rating Factor : From the Table 2 for grading 
data, rating factors for each species were 
calculated for comparative performance as 
follows: 
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Rating factors for different operations 


Operations Rating factor 


Planing - Percentage of Grade I (de-fect 
free) specimens. 

Sanding - Percentage of Grade I (de-fect 
free) specimens. 


Turning - Percentage of Grade I, II and 
III (fair toexcellent) specimens. 


Shaping - Percentage of Grade I and I 
(good to excellent) specimens. 


Boring - Percentage of Grade I and Il 
(good to excellent) specimens. 


Mortising- Percentage of Grade I, Il and 
III (fair toexcellent) specimens. 


el 


Rating factors indicate the extent to 
which a wood worker can tolerate defects in 
finishing operations. Rating factors worked 
out as above are reported in Table 3 and also 
as percentage of teak in Table 4 for compari- 
son under individual operations. 


Composite Rating Factor : From the above 
rating factors, weighted average for each 
species was also calculated by multiplying 
the rating factors with suitable adjusting 
factors (Planing - 1.000, Sanding - 0.351, 
Turning - 0.238, Shaping - 0.606, Boring - 
0.274 and Mortising - 0.200) and weights 
(operation-weightage: Planing-4, Sanding- 
5, Shaping-2, Turning-2, Boring-1 and 
Mortising-1) keeping in view the impor- 
tance of each operation. The weighted 
average was expressed as the percentage of 
teak for having an idea of comparative over- 
all performance (Table 4) using the follow- 
ing formula: 


Overall Performance = 
(Weighted average of species) x 100 
Weighted average of teak 


Ease Factor : Ease of working for each 
species was worked out from the data pre- 
sented in Table 1 for planing and is also 
reported in Table-10. The formula used for 
working out ease factor was as follows: 


Ease of working = 


Power requirement for teak x 100 


Power requirement for species 


Working Quality Index : for selecting a 
timber for any desired use its overall perfor- 
mance and ease of working are taken into 
consideration whereas later is given more 
weightage. Hence working quality index 
(Table 4) for different species wasalso worked 
out as detailed below: 


Working Quality Index (WQI) = 


Overall performance + 2 x Ease of working 
3 


Results and Discussion 


On the basis of data reported in the 
Table 1 (analysis of defects) and Tables 2 to 
3 (grading and rating of different species), 
the observations made on different species 
during six wood working operations are as 
follows: 


Planing : An analysis of different defects 
which occurred in the species under study 
indicates that fuzzy grain and torn grain 
are most common defects followed by raised 
grain..The chip marks were observed in 
Araucaria and J. principes only in mention- 
able amounts. The order of performance on 
the basis of defect free specimens (Grade-I) 
with best cutting angle is given below: 
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Table 
Defects observed on different 
Planing Sanding 
Cutting Power Raised Fuzzy Torn Chip | Scrat- Fuzz Snake | Rough- Fuzzy Torn 
Species angle in require- grain grain grain marks| ching ness marks|ness grain grain 


degrees mentin (%) (%) (%) (%) |(%) (%) (%) | (%) (%) (%) 


KW width 
for 30°/CM 


15 4 62 75 = 
Tectona grandis 20 0.27 4 64 38 E . : ee 2 " 
(Teak) 25 4 74 44 = 4 
30 6 70 46 = 
Ee ee eee aa EM TT ER 
15 16 72 70 
Araucaria cunnin- 20 0.22 6 18 52 40 = 2 - ; 24 8 
ghamii 25 = 38 4214 
(Araucaria) 30 - 68 18 - 
SS 
15 20 82 84 - 
Azadirachta indica20 0.29 - 82 84 - - 40 - 4 4 24 
(Neem) 25 54 42 = 
30 18 74 72 - 
a a Se 
15 - 50 S2 618 
Jakaranda 20 0.22 22 38 20 20 
acutifolia 25 26 38 8 - - 56 - 68 4 36 
(Jakaranda) 30 56 40 6 : 
15 1 75 15 48 
Jaonessia 20 0.20 - 95 63 1 - 76 - 76 58 58 
principes 25 87 69 54 2 
30 88 95 85 6 
3 1S : 85 68 13 
rant ciliata 20 0.23 . 100 56 . “ 72 . 78 - 60 
(Poplar) 25 . 100 49 é 
30 
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1 
species under different operations 


Mortizing 


Raised 


Fuzzy Chipped Roughend| Rough Fuzzygrain Tear Crushing Rough- Tear Crushing 
grain grain grain ness out ness out 


grain 
(%) (%) (%) (%) (%) ( %) (%) 


(%) (%) — (%) 


46 50 48 - 18 29 14 - 7.62 - 

ETE ES ee ve ne ep ees ee ee 
38 - 58 : 46 26 4 8 3. ge A 

Oo  ——— 
30 : 46 - 67 4 76 - 52 «552 os 

ES ee eee ee eee eee ne 
66 E 24 : 56 . 80 30 96 68 2 
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Species Cutting angle 
Jakaranda acutifolia 
(Jakaranda) 25° 
Araucaria cunninghamii 
(Araucaria) 20° and 30° 
Azadirachta indica (Neem) 25° 
Jaonessia principes 15° 
Populus ciliata (Poplar) 15° 

Thus it can be concluded that 


Jakaranda, Araucaria and Neem show 
better performance than teak and J. 
principes and Populus ciliata poorer in 
planing operation. 


Sanding : Scratching and snake marks were 
not observed in any specimen after sanding. 
Only fuzziness or woolly surface was no- 
ticed. The order of performance of these 
species on the basis of Grade I specimens 
are Araucaria, Neem, Jakaranda, Poplar, 
and J. principes. 


Araucaria and neem show better per- 
formance than teak and jakaranda, poplar 
and J.principes are poorer than teak. 


Turning The most common defects in turn- 
ing were torn grain and roughness. Fuzzy 
grain was observed only in negligible 
amounts in araucaria, poplar, neem and 
jakaranda. Roughness was noticed in J. 
principes and poplar and was totally absent 
in araucaria. On the basis of Grade I + II + 


III the order of performance of these species + 


is Neem, Araucaria, Jakaranda, Jaonessia 
principes, and-Poplar. 


Thus it can be concluded that neem, 
araucaria and jakaranda are better than 
teak for turning purposes. Some of the speci- 
mens of poplar showed charring effect which 
made them blackish. 
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Shaping : In shaping most common defects 
were raised grain and chipped grain. Fuzzy 
grains were found only in poplar. The sever- 
ity of defects were more on side than end 
faces. The order of performance of these 
species is as under, based on Grade I, + II, 
specimens are; Araucaria, Neem, 
Jakaranda, Poplar and Jaonessia principes. 


Thus, it can be concluded that arauca- 
ria, neem and jakaranda showed better per- 
formance than teak, while poplar was poorer 
to teak. 


Boring: Most common defect noticed was 
roughness followed by tear out and fuzziness. 
Crushing was not noticed in neem. Some of 
specimens of poplar however, showed char- 
ring effect. The total defects on the side and 
end faces are nearly equal. The order of 
performance on the basis of Grade I, + II is 
Neem, Araucaria, Jakaranda, J. principes 
and Poplar. 


Mortising : The most common defects in 
mortising were roughness and tear out. 
Crushing was observed only in araucaria 
and J. principes in negligible amount. The 
total defects on side face were less than end 
faces. Charring effect was also noticed in 
some of specimen of poplar. The order of 
performance on the basis of Grade I, + II, + 
III specimens is: Neem Jakaranda, Arauca- 
ria, J. principes and Poplar. 


Conclusion 


The results reported in Table 4 indicate 
that the overall performance of araucaria, 
neem and jakarandais better than teak and 
is very poor for J. principes and poplar. The 
working quality indices of araucaria and 
jakaranda are more than teak and of re- 
maining species comparable to teak. These 
indices give an idea of overall performance 
of the species including ease of working. 
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SUMMARY 


i is in continuation of earlier papers on systematic evaluation 
Bt aie Penis of Indian timbers in which results of working qualities of mrs 
more species namely Araucaria cunninghamii, Azadirachta indica, ord a 
acutifolia, Jaonessia principes and Populus ciliata have been reported af ter 
testing them under six major wood working operations - Planing, Sanding, 
Turning, Shaping, Boring and Mortizing. The working quality index based on 
quality of worked surface and ease of working for each species are reported along 
with the results of Tectona grandis for comparis on. These results indicate that 
overall performance of Araucaria, Neem and Jakaranda is better than Teak. These 
are easy to very easy to work with hand and machine tools. 


HRdTa Weprsat & Hrs WU - HPT IX 
dlowio Ga, HowHo Yee d Vato ast} 
URI 


26 ova HN Tes! & ard WH ar faflad yeaie fee on we od afdaat H A amet wa 2 rw 
Td HR wes wnlcal setd eteRer atrené worseer sar CRUST VeBeeierm, casita Pipe 
SN gore Feferrer > ard ToT Meet GRU we as GMS ora sea Yer aa, TAR SHIM, BE SAL 
Srpld YUNA, RA Far a seaX be SAT } fe Ha ad Ya Pre me 2) gals vers oh & 
Fel i oH ad BA GL A cel $1 race aI SHR od aR H oT } TUR R wae sad ad IT 
Pde Gera ae & fe cach misa% GRorat & are fae aR ze) sq GRoTat a var aerat 2 fH evidshar 
4m 3itz FeRUST Hl Sete Ge Pew UIA W esa 21 saw ty a at aid stant a aa at 


We 
aus mente a. | References 


Anon. (1976). Method for evaluating of working qualities of timber under different 
operations. IS: 8292. 

Jaitly V.P.; B.C. Pant and S.B. Gupta (1983). Anote on working and finishing qualities of 
Eucalyptus species. Indian Forester, 109 (12): 917-925. 

Pant, B.C., K.S. Shukla and S.P. Badoni (1989). Working qualities of Indian timbers - Part 
VIII, Indian Forester, 115 (9): 644-660 

Rawat, B.S., S.S. Rajput and B.C. Pant (1972). A note on working qualities of some Indian 
timbers. Indian Forester, 98 (11): 669. 

HNaN OSE Ne uvbwsiessestuevsisvebeveeveivedies seseeseeeseeeeeee( L974) Studies on working qualities of Indian tim- 
bers Part. II. Hotzfershung and Hotzyerwertung, 28 (2) : 31-41. 

Fee Tits tov avecnbersneah Gs vervieh wiih idadeomucell (1976). Studies on working qualities of Indian tim- 
bers. Indian Forester, 102 (1): 43-56. 

Beamer’ tttvbetvon ete wssssvucts sone besten sens ueeeeen (1977). Studies on working qualities of Indian tim- 

Z . bers. - Part IV. Jour. of Indian Acad. of Wood Sci. 8 (1): 7-16. 

awat, B.S. and B.C, Pant (1980). Studies on working qualities of Indian timbers. Part V 

Indian Forester, 106 (1) : 60-70. . 

Shukla, K.S. and B.C. Pant (1983), Working qualities of some’ Indian timbers. Indian 
Forester, 109 (4) : 204-236. 


1992) 


583 


ECONOMIC FOREST RESOURCES OF 
GARHWAL-KUMAUN HIMALAYA 


P.S. NEGI* 


Wadia Institute of Himalayan Geology, 
Dehra Dun (India) 


Introduction 


Uttrakhand covering Garhwal and 
Kumaun Himalayas lies between 77°34‘27" 
E and 81° 02‘2" E and between 28°23'24" N 
and 31°27‘50" N, covering an area of 53,220 
km? (equal to about 17.89% area of State) 
with a population of 4,815,326. The river 
Tons separate it from Himachal Pradesh in 
the west and river Kali in the east from 
Nepal; starting from foot hills in south it 
extends up to the Indo-Tibetan interna- 
tional boundary in north. Theareais marked 
by a variety and complex phenomenon like 
vegetation, wildlife and geology with its 
own distinctive peculiarity even culturally 
too. 


Climate 


A variety of climates from tropical to 
polar type can be seen in the region mainly 
because of altitude and micro-climate com- 
plexity. Winters are very severe and snow- 
fall is caused by winter depression com- 
monly between January and March which” 
occurs down to 1500m. The minimum and 
maximum temperatures ranges from 14.11 
to 55.11°C in the region investigated. The 
annual rainfall ranges from 700 to over 
2000 mm, the rainy season is flanked witha 


warm and cool dry period. The area is mark- 
edly affected by summer monsoon, arrival of 
which heralds the onset of rainy season in 
the later part of June, and its retreat by the 
end of September coincides with lowering of 
temperature and gradual advent of the 
winter season. Infrequently winter showers 
occur during December-February. 


Soils 


Depending upon ecological setting, soils 
vary from slope to slope and valley to valley. 
The Alpine zone extending above 3000 m 
has soils of glacial origin with naked rocks 
and meadows. These soils are mostly 
granitic sandy loam in nature. In the cool 
temperature and cold region (1800-3000 m), 
brown deciduous forest soils and grey coni- 
ferous forest soils, which are glacial and 
fluvio-glacial in origin, predominate. The 
brown forest soils generally varying from 
loam to clayey loam are fairly widespread in 
the warm temperature and the subtropical 
zones (900-1800 m). Alluvial soils are most 
common in the tropical zone (900 m). These 
are mixed with boulders, gravels and pebbles 
in the Siwalik Valleys, Duns and Bhabar 
region. Soils of the region are quite thin 
layered stoney and poor in fertility. 


* Presently at Computer Data Centre, D.M. Office, Pauri (U.P.) 
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Vegetation 


As the area of study is characterised 
with variety of climate types, flora is also 
correspondingly different types in different 
parts. Forests dominate the phytogeogra- 
phy and also constitute a most valuable 
natural wealth of the region. Champion and 
Seth (1968) have studied the complicated 
structure of the flora of the region in details. 
The region can be divided into following 
three broad vegetational zones, mainly on 
the basis of climate and altitude, with some 
overlaping of transitional features. 


(i) Submontane or Lower Region (Tropical 
and Sub-Tropical): This zone ranges roughly 
between 300 to 1200 m in height, which 
cover the sub-Himalaya tract and is the 
extension of sub-deciduous forest belt of 
Bhabar areas. It is dominated by deciduous- 
sub-deciduous types. Shorea robusta (Sal) 
is the most significant species found gener- 
ally upto the elevation of about 750 m on 
southern slopes and 1200 m on northern 
slopes. Dalbergia sissoo are dominant along 
the river beds, while in more moist soils, 
dominants are Cedrela toona (Tun), Ficus 
glomerata and Eugenia Jambolana. In iso- 
lated patches of grasses, there are present 
trees of Acacia catech u, Butea monosperma, 
Bombax spp., Adina cordifolia and 
Holoptelea integrifolia (Kanju) etc. In dry 
belt towards west, Shorea robusta is re- 
placed by such xerophytes as species of 
Zizyphus, Carissa, Acacia etc. With Thorny 
succulent Euphorbias on Slopes. Pinus 
roxburghii begins to appear at 1000 m to 
1600m. Ground vegetation is poor. 


(ii) Montane Zone ( Temperate): It covers an 
altitude of approximately 1200 m to 2000 m 
and receives maximum precipitation both 
in summer and winter, This middle zone is 
dominated by conferous forest. Pinus 
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roxburghii generally replaced by P. 
wallichiana from 1500-3100m. Cedrus 
deodara is quite abundant forming pure 
forest stand. At these altitudes Quercus 
leucotrichophora also grows as separate 
patches. In the inner Himalayas species of 
Betula (Bhojpatra), Salix and Populus are 
abundant on certain soil types. At higher 
altitudes Aesculus indica (Panger), Quercus 
semecarpifolia, Q. dilatata along with Coni- 
fers like Abies pindrow, (Silver fir), Pices 
morinda (Spruce), Cupressus torulosa, 
Taxus baccata etc. are most common compo- 
nents of vegetation, Rhododendron 
campanulatum grows at higher altitudes. 
In inner valleys on dry mountains, Pinus 
gerardiana is also found, but it is not always 
the case every where and the species is 
somewhat local in the inner arid valleys of 
the Himalaya around the Niti pass in 
Garhwal. 


(iii) Alpine Zone : This upper most zone 
which includes sub-alpine and alpine zones 
ranges from 2000 to 4000 m. It is the limit of 
tree growth at about 3900m known as tim- 
ber line, where the plant’s height is consid- 
erably reduced. Plants are mostly dwarfed 
and shrubs and grasses are cushion shaped. 
At about 4800m and above snow line, plant 
growth is almost nil. On lower levels of this 
zone some Rhododendrons, Betula utilis 
and small Juniperus are present. There are 
many types of herbs, with short period of 
vegetative growth and flowering above this 
zone. These include Primula, Potentilla, 
Polygonum, Geranium, Saxifraga, Aster etc. 


Geology and Vegetation 


According to author’s practical observa- 
tion and some recent studies, it has been 
found that rocks influence the distribution 
of forest type. Goel and Singh (1981), on the 
basis of serial photographs of a part of 


1992] 


Uttrakhand Himalaya concluded that 
Shorea robusta forest and Shorea miscella- 
neous forests occur predominantly on sand 
stones, shales of the Siwalik system, and 
Nagthat volcanics, respectively; Pinus 
roxburghii on Nagthat quartzite, andshales 
of Krol Group of lower altitude, and Quer- 
ous leucotrichophora occurred on Ramgarh 
porphyry gneiss and at higher altitude in 
shale of the Krol Group. However Krol lime- 
stone was predominantly covered with 
Quercus dilatata. Soil under Cedrus deodara 
was leached and acidicin nature, while oaks 
appeared to be conductive to formation of 
brown forest soil. Moreover the soil carrying 
Abies pindrow, Picea smithiana and Quercus 
semecarpifolia are akin to Q. dilatata in 
respect to Iron, Aluminium, Calcium and 
Potassium but differ by having greater 
content of Magnesium, Phosphorus, Man- 
ganese, Organic matter and Nitrogen even 
as compared to Q. leucotrichophora 
(Q. incana). 


The glittering peaks and valleys of 
Garhwal-Kumaun Himalaya are rich in 
plant heritage but unfortunately this re- 
source has received very little attention for 
small scale industrialisation to the local 
people. 


In Western Himalayas, there is a 
general zonation of vegetation from lower to 
higher altitudes. The successive zone of 
vegetation from base to upwards are tropi- 
cal, temperate and alpine, however, there 
are practically no sharp boundaries between 
these vegetational zone due to difference ir 
topography, soil and geology. 


Thus on Himalayas Western as well as 
Eastern, the effects of environmental fac- 
tors together with altitude becomes quite 
evident after studying the vegetational zones 
of different altitudes. 
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A large variety of economic plants given 
below of this region can largely contribute to 
economic amelioration of the local people. 
Author has studied the forest flora and 
cultivated plants of the region for last three 
years and made possible efforts to explore it 
for small scale industrialisation. 


Sports goods : Morus alba (Sahtoot), Salix 
elagans (Kadvi), Pyrus pashia (Mehal), 
Adina cordifolia (Haldu), Flacourtia 
(Kango), Juglans regia (Akrot), Dalbergia 
sissoo (Shisham), Tectona grandis (Teak), 
Butea monosperma (Dhak), Ficus racemosa 
(Gooler), Cedrela toona (Tun). 


Wood for carving and engraving : Juglans 
regia, Oliea glandulifera (Gald), Alstonia 
scholaris (Satian), Wrightia tomentosa 
(Dudhi), Embelica officinalis (Amla), Buxus 
wallichiana (Papri), Aesculus indica 
(Panger), Acer oblongum (Kirmola) etc. 


Mat and Basket Industry :Arundinaria spp. 
(Ringal), Salix elegans (Kadvi), Morus alba 
( Sahtoot), Typha spp. (Patera), Grewia 
oppositifolia (Bhimal), Musa paradisica 
(Kela). 


Softwood for musical instruments and toys : 
Leycesteria formosa (Bhuj-nali), Buxus 
sempervirens (Papri). 


Mine frame work : Shorea robusta (Sal), 
Terminalia tomentosa (Sain), Acacia nilotica 
(Babul). 


Picture frams : Dalbergia sissoo (Shisham), 
Bombax malabaricum (Semal), Adina 
cordifolia (Haldu). 


Pen holders and pencil slats: Cedrus 
deodara (Deodar), Juglans regia, Cedrela 
toona (Tun), Pinus excelsa (Kail), Bombax 
malabaricum (Semal), Adina cordifolia 
(Haldu). 
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Bobbins and Shuttles : Adina cordifolia 
(Haldu), Carpinus viminea (chamkharik). 


Sericulture : Morus alba, Quercus incana 
(Banj), & Q. dilatata (Moru) etc. 


Match splintersetc. :Bombax malabaricum, 
Pinus longitolia (Chir) and Tropical pines, 
Ailanthus spp., Populus spp. (Safeda) etc. 


Wood for packing case: Corylus colurna 
(Kapasi), Mangifera indica (Aam), Alnus 
nepalensis (Utis), Ficus religiosa (Pipal), 
Pinus spp., Butea spp. (Dhak) 


Walking sticks: Zanthoxylum alatum 
(Timur), Fraxinus spp. (Ang), Quercus 
dilatata (Moru), Bamboo spp. (Bans) etc. 


Fibre for ropes, Cordages and Stuffing etc. : 
Grewia oppositifolia (Bhimal), Agave 
sisalana (Banskera, Rambans), Helictres 
isora (Marorphal), Hibiscus sadariffa 
(Patsan), Boehmeria rugulosa (Genthi), 
Cannabis sativa (Bhang), Linum 
usitatissimum (Alsi), Musa spp. (Kela), 
Calotropis procera, Saccharum munja 
(Munj), Andropogon spp. (the spear grass) 
etc. 


Rifle parts and gun stock : J uglans spp. etc. 


Tobacco pipes :Acacia nilotica (Babul), 
Dalbergia sissoo (Shisham), 


Bent wood articles: Celtis orientalis 


(Kharik), Morus alba, Dalbergia si 
(Shisham), 81a sissoo 


Boot last and shoes h 


eels : Zizyphus juj 
(Ber) ete. YPhus Jujuba 


Brush Back : Dalbergia sissoo (Shi 


h 
Adina cordifolia (Haldu). en 
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Battery seprators: Adina cordifolia (Haldu), 
Ficus excelsa (Kail), Michelia champaca 
(Champak). 


Paper pulp : Broussonetia papyrifera (pa- 
per mulberry), Daphne papyracea (Satpura), 
Tropical pines, Cannabis sativa (Bhang), 
Eucalyptus spp.,Bambusa spp. (Bans), Picea 
smithiana (Rai) etc. 


Gum, resin, oil etc. : Pinus lognifolia (Chir), 
P. wallichiana, Cedrus deodara (Deodar), 
Bauhinia retusa (Semla), Moringa ptery- 
gosperma (Saijan) Butea frondosa (Dhak), 
Acacia spp. (babool), Shorea robusta (Sal), 
Prunus spp. (Aru, Khoomani), Melia azedar- 
ach (Bakain), Anogeissus latifolia (Bakli), 
etc. 


Tanin : (From bark, leaves etc.) Acacia spp., 
Quercus spp. (Banj, Moru etc.) Terminalia 
arjuna (Arjun), T. chebula (Har), Shorea 
robusta (Sal), Cassia fistula (Amaltas), 
Zizyphus jujuba (Ber), Cinnamomum 
tamala (Dalchini), Anogeissus latifolia 
(Bakli) etc. 


Dyes :(From wood, leaves, flowers and fruit 
etc.) Acacia catechu (Khair), Artocarpus 
integrifolia (Kathal), Indigofera tinctoria 
(Neel), Lawsoniainermis (Mehdi), Curcuma 
longa (Haldi), Rubia cordifolia (Manjit), 
Berberis aristata (Kilmora), Terminalia 
tomentosa (Sain), Mimusops elengi 
(Maulsari) Butea frondosa (Dhak), 
Nyctanthes arbortristis (Harsingar), 
Mallotus phillipensis (Rohini) etc. 


Fuel : Pinus spp. (Chir etc.) Quercus incana 
(Banj), Q.dilatata (Moru), Rhus parviflora 
(Tungla), Eucalyptus hybrid, E. citriodora, 
Robinia pseudocacia (False acacia), Populus 
casale, P. deltoidea, Grewia oppositifolia 
(Bhimal) ete. 
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Leaf fodder: Quercus incana (Banj), 
Q.dilatata (Moru), Bauhinia retusa (Semla), 
Grewia oppositifolia, Celtis Orientalis 
(Kharik), Ficus palmata (Bedu), F. Cunia 
(Khina), F. nemoralis (Parphuta), Melia 
azedarach (Bakain), Morus serrata (Kemu), 
Populus ciliata (Poplar), etc. 


Oil extraction from seeds: Brassica spp. 
(Rai, sersoan), Sesamum indicum (Til), 
Prunus spp. (Choolu, Adu etc.). Helianthus 
annus (Sooraj Mookhi), Ricinus communis 
(Arandi), Linum usitatissimum (Alsi), 
Shorea robusta (Sal) etc. 


This area represents the reservoirs of 
medicinal and aromatic plants, frequently 
known to occur in nature and cultivated 
according to their suitability as per as soil 
and climatic conditions. A detailed list of 
important medicinal plants with their me- 
dicinal value is given in Table 1. 


The medicinal plants in the form of 
roots, herbs, bark etc. are mostly exported 
to other States for further processing. These 
plantscan be collected from the wild, thereby 
giving employment to people or can be 
cultivated in systematic and planned way 
according to the demand of particular plant 
in such a way as to bring immediate eco- 
nomic relief to the local inhabitants. Some 
people think that due to increasing develop- 
mentofsynthetic products, the role of plants 
in medicine is ending. An analysis of com- 
mon prescription in the even most advanced 


countries like U.S.A. has shown that it is a . 


myth. Nearly 50% of the constituents in 
present day prescriptions are natural 
products, and knowledgeable sources like 
experts in pharmacology, believe that in 
next decade there will be a big increase in 
use of plant products in medicines. 


The medicinal plant industry in our 
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country is not very organised at present, but 
considerable work is in the hand of Botani- 
cal Survey of India, Central Council for 
Research in Indian Medicine and Homeopa- 
thy, central Indian Medicinal Plant 
Organisation and Regional Research Labo- 
ratories for distribution, new uses, method 
of collection, storage and agronomy, etc. 
Many important but less known medicinal 
plants may be occurring in the unexplored 
areas of U.P. hills which are frequently 
known to villagers and they have been 
using those for many diseases. Many other 
valuable plant species which have been used 
in various diseases since very long time in 
this region are the species of Potentilla, 
Anemone, Achilles, Calamintha, Cirsium, 
Codonopsis, Delhinium, Geranium, 
Hyosocymus, Iris, Meconopsis, Origanum, 
Pedicularis, Podophyllum (Ban Khakri). 
Rhododendron (Burans), Spiraea, Thymus, 
Picrorhiza (Karwai), Nardostachys (Mansi), 
Valeriana (Sumya), Taxus (Thunare), 
Acorus (Baj), Hydeobis (Kachoor), Archeodel 
trifolia (Salam panja), Cedrus (Deodar), 
Centeela (Brahmi), Gentiana (Trapman), 
Thalictrum (Pealmola), Plumbag (Chitrak), 
Levia (Moonj), Xenthoxylum (Timru), 
Vergenia (Silfar), Myrica (Kaphal), 
Hyoaymus (Jawan), Betula (Bojpatra), 
Trigonella (Methi), etc. 


Suggestion & Guidelines for Scientific 
Development 


Unless the development plans for the 
hill area are based on the understanding of 
their specific problems and characteristics 
there is every possibility of their not achiev- 
ing the desired results, Such a policy must 
take following lines into consideration for 
forest resource and its utilization. 


(1) Since the conservation with ordinary 
trees such as for fuel and fodder does not 
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Medicinal Plants with their uses 
enema a a I EA RA 


Common Name Botanical Uses 
“eeelNeme Nom eee 
1 2 3 

Amla Embelica officinalis Scurvy, vomiting, thirst, leprosy, 
piles and anaemia lucorrhea, etc. 

Ateesh atibisa Aconitum nepellus Fever, chloera etc. 

Bahera Terminalia bellirica Indigestion and vomiting etc. 

Bhang Cannabis sativa Kapha, Leprosy, diarrhoea, 


Blue violet 


Chirayata 


Dalchini 


Datura 


Dioscorea 


Eucalyptus 


Adrak 


Isbaghol 


Kachnar 


Viola odorata 


Swertia chirayita 


Cinnamomum zeylanicum 


Datura stramonium 


Dioscorea deltoidea 


Eucalyptus globulus 


Zingiber officinale 


Plantago ovatd 


neuraliga and eczema etc. Appe- 
tizer and astrigent. 


Purgative, expectorant (cough re- 
lieving) eye disease and chronic 
fevers etc. 


Blood impurities, joint pain, 
chronic fever, leucoderma, liver 
disorder, vomiting in pregnancy, 
it remove intestinal worms and is 
a safe laxative. 


Diarrhoea, bronchitis, urinary and 
heart disease. 


Eye pain, headache, gonorrhoea 
(infection of mucus membrane of 
genital tract) etc. 


Used for carticosteroids, sex hor- 
mones and oral contra-ceptives. 


Asthama, bronchitis, antiseptic 
and repulls the insects and 
masquitoes. 


Disease of heart and Throat, indi- 
gestion, vomiting, pains etc. 


Kapha, liver, disorder, dysentery 
and chronic diarrhoea, renal dis- 
orders, etc. 


Bauhinia variegata Syphilis, leprosy, Ulcers etc. 


(Contd.) 


1992] Economic Forest Resources of Garhwal - Kumaun Himalaya 589 

1 2 3 

Kingore Berberis asiatica Ulcer, dysentery, eye drops etc. 

Kuth Saussurea lappa Disease of blood, liver, kidney, 
cough headache, hysteria and fe- 
vers. 

Pudina Mentha arvensis Antispasmodic carminative, sto- 
machic, refrigerent, diuretic etc. 

Neem Azadirachta indica Ulcer, eczema, eye and skin dis- 
ease, cough, asthma, piles and uri- 
nary discharges. 

Post Papaver somniferum Urgent pain relieving and sleep 
inducing, respiratory trouble, ul- 
cer, gastritis, sedative etc. 

Sag-angur Atropa belladonna Rheumatism, neuralgia and lum- 
bago, acute ulcer etc. 

Sarpgandha Rauvolfia-serpentina High blood presser tension fear, 
distroying and expelling worms of 
intestine. 

Amaltas Cassia fistula Throat, respiratory liver and eye 
disease, appetizer and strengthen 
liver. 

Stone apple Aegle marmelos Diarrhoea, dysentery and irrita- 
tions of the alimentory canal etc. 

Tulsi Ocimum sanctum Malaria, abdominal disease and 
liver disorder, vomiting and skin 
disease. 

Haldi Curcuma longa Pains (extranally) and as a stimu- 
lant (internally). 

Tut Ephedra gerardiana Nasal and bronchail congestion, 
antipyretic, anticardiac etc. 

Bansa Adhatoda vasica Cough, bronchits, asthma, loss of 


memory, blood impurities, dysen- 
tery, etc. 


ere re 
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yield early returns, extensive planting for 
trees and shrubs of economic importance on 
which small cottage industries such as hand- 
some fiber and paper pulp, drug and aro- 
matic plants, furniture, toys, packing cases, 
baskets, walking sticks, wood carving, wood 
engraving, sericulture, charcoal and active 
carbon, sports goods, wood wool, chip board, 
softwood could be selected. 


(2) Due to the limited holding, initial cost 
and late returns with natural calamities 
like heavy storm, hail etc. and lack of proper 
transportation facilities, horticulture could 
not get the required economic boost. Inter 
cultural operation on unirrigated terraces 
with fruit plants and off season vegetables 
and cash crops is perhaps one solution. This 
system often called as three dimensional 
forestry would satisfy the need for conser- 
vation. 


(3) Extraction of some of the minor forest 
products and cultivation ofeconomic plants, 
preferably indigenous species can be col- 
laborated with present forest management 
and development programme. Most of the 
species can be grown as under-growth or on 
forest fringes thereby deducing cultivation 
and supervision cost. Elimination of some of 
the intermediaries between the actual 
grower and the consumer is necessary. Many 
minor forest products are being collected 
and sold at cheaper rates to intermediaries 
who “export” them to far off places in India 
and reap lion’s share of profit in this 
category. In this case mention can be made, 
of the leaves and bark of Cassia, roots of 
Berberis and seeds of Sal etc. 


(4) Fiber and pulp yielding plants like 
Bomboos, Daphneetc. are abundant in some 
of the areas of this region. Paper mills can be 
established in this area but care should be 
taken that natural ecosystem may not be 
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disturbed. Squash can be obtained from 
beautiful flowers of Rhododendron (Burans) 
which grow plenty in this region. 


(5) Proper development of forest resource in 
hill area will go a long way towards faster 
economic development of the region as a 
whole. More emphasis should be given to 
indigenous plant species and on growing 
varieties of trees which are of great indus- 
trial and economic importance. Farmers 
should be encouraged to grow Poplar.whose 
plantations are estimated to yield an addi- 
tional 60,000 to 70,000 m’ of high class wood 
for match industries; it is fast growing and 
high yielding tree which also can be planted 
along with agricultural crops. 


(6) Resins which are important plant exu- 
dates used for adhesive purpose, paint, 
medicine, cosmetics and finishing textile 
products, etc., produced by the oxidation of 
various essential oil in plant tissues, chiefly 
obtained by pine which is a maximum pro- 
ducer of resin in India, can have good setup 
of scientifically well developed resin-indus- 
try. The circlewise annual production of 
resin in the region can be seen in Table 2. 
Tanins are of a very great economic value 
because of their ability to unite with certain 
type of Protein like those of animal skins 
(hides) to form strong, flexible, resistant 
and insoluble material called leather. 
Tannins can be obtained from bark of 
Acacia, Quercus, Terminalia, Sal, Cassia 
etc. which constitutes the natural flora of 
the region. 


(7) The ecology of the Himalayan region 
provides bounty for certain areas in certain 
ways. The bounties are valuable potential 
source and endowments which get localized 
and therefore, constitute unique resources, 
It is these resources which needs to be 
utilized to the maximum extent. The prin- 
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ciple of specificity applied in IADP areas is 
also applicable to other field of activities, for 
example the potato of Kanatal (Tehri 
Garhwal), Apple and Bean of Hersil 
(Uttarkashi), Chilli, Ginger of Ramnagar 
(Nainital) and Agrakhal (Tehri Garhwal) 
are the products of specific endowments of 
the respective areas. 


(8) One of the main set-back of the area is 
lack of cold storage facilities, villagers sell 
their seasonal products like fruits, vegetables 
etc. at cheaper rate because they could not 
store their products for off season. For ex- 
ample at the time of apple season the best 
variety of apple can be purchased from local 
people by rupees two or three per kg which 
goes to Indian plains for storage and again 
returns to same area with rate of six-seven 
rupees per kg. 


(9) Recently an amazing and successful 
experiment of Solar energy for electrifica- 


Indian Forester 


[August, 


tion of two villages in “Rath” area of Pauri 
District has been done. This area is quite 
undeveloped and was not electrified till now. 
The people of this area are now fortunate to 
see direct national telecasts. This alternate 
source of energy will be a boon for the people 
of hilly terrain and can be used in all the 
areas where electrification is not easy by 
other means. 


(10 In addition to those mentioned above, 
the region is rich in beautiful orchids and 
bulbous plant also, some of these plants 
have great demand both inside and outside 
of the country, ifthe villagers can be trained 
to cultivate and propagate these orchids 
and bulbs in a systematic way, either as 
under growth in forest or on the trees, they 
will get some economic relief. These addi- 
tional source of income can help in diverting 
the forest dwellers from their present total 
economic dependence on shifting cultiva- 
tion or other means of destruction of forest. 


SUMMARY 


The economic forest resources of the Garhwal-Kumaun Himalaya (Uttrakhand) 
_has been explored in the present paper with special reference to medicinal and 
other economic plants which may be used to boost the economy of the region and 

in providing local employment. Since the principal climatic factors are influenc- 
ing mountain vegetation, therefore, the paper also throws light upon those 
factors whose study would be useful in reflecting more clear and distinctive idea 


about the areas of the study. 
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E DISEASES 
A STUDY ON THE PERIODICITY OF FOLIAG 
OF ALBIZIA LEBBEK AND CONTROL OF 
CAMPTOMERIS LEAF SPOT IN NURSERY 


M.D. MEHROTRA, S.N. KHAN, R.K. TTIVARI AND B.M. MISRA 


Division of Forest Pathology, 
Forest Research Institute, Dehra Dun (India) 


Introduction 


Albizia lebbek Benth. is an important 
trees species which grows naturally in 
Central and Southern India. It is one of the 
preferred species being planted under 
Social Forestry Programme in the country 
including Northern India. 


During periodic surveillance of forest 
nurseries carried out from 1988-90 at 
Lachiwala, Karuapani and Satayanarain, 
Dehra Dun Forest Division; Kalsi, Chakrata 
Forest Division; Bhojipura, Clutterbuck 
Ganj in Bareilly Social Forestry Division in 
Uttar Pradesh and Chichrauli, Ambala For- 
est Division in Haryana State, the authors 
observed nine fungal diseases namely, damp- 
ing off caused by Fusarium oxysporum 
Schelcht.; leaf spots caused by Cercospora 
albizziae Kar & Mandal, Colletotrichum 
sp., Pleiochaeta setosa (Kirchn.) Hughes, 
Camptomeris albizziae (Petch) Mason and 
Epicoccum nigrum Link; leaf web-blight 
_ caused by Rhizoctoniq solani Kuhn 
anamorph of Thanatephorus cucumeris 
(Frank) Donk, leaf blight caused by 
Alternaria alternata (Fr.) Keissler and 
Periconia twig blight in A. lebber which 
caused damage to the foliage to varying 
extent. The four diseases, Epicoccum and 
Pleiochaeta leaf spots, Alternaria blight and 


Periconia twig blight, are new for this tree 
species and they will be published else- 
where. 


A disease calendar denoting the appear- 
ance and persistence of the disease during 
the growing season is prepared. In view of 
the wide occurrence and high disease inci- 
dence of Camptomeris leaf spot in nurseries 
in Doon Valley, in particular, suitable con- 
trol of the disease is evolved, the results of 
which are reported in this paper. 


Material and Method 


The seedlings of A. lebbek were raised in 
polypots in May, 1989. Twentyeight experi- 
mental plots, each containing 50 plants were 
arranged in five rows. The outer 26 plants in 
each plot were considered as buffer. 


A completely randomised design was 
adopted for the allocation of seven treat- 
ments viz. Blitox (Copper oxychloride), 
Captafol  [Cis-N-(1, Ay ay 
tetrachloroethylthio)-4-cyclohexene-1, 2- 
dicarboximide], Topsin-M [1, 2-bis (3- 
methoxycarbonyl-2-thioureido) benezene], 
Dithane M-45 (Manganese ethylene- 
bisdithiocarbamate plus zinc), Ziram (Zine 
dimethyldithiocarbamate), Jkstein (Methy 
1-2-benzimidazole carbamate) and control. 
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Each treatment was replicated four times. 


The spray schedule of fungicidal appli- 
cation started in the first week of September 
and the fungicides were applied three times 
at an interval of twenty days. The disease at 
New Forest appeared late hence the delayin 
the first application of the fungicides. Final 
observation were recorded in the first week 
of December. 


The disease index of the plots was calcu- 
lated on the basis of randomly selected five 
plants out of 24 inner plants. Observations 
recorded for disease index include: total 
number of rachilla in each plant, number of 
infected rachilla, total number of leaflets 
and number of infected leaflets per rachilla. 
Per cent disease index was calculated on the 
basis of number of infected leaflets in each 
test plant. The average percent disease in- 
dex of a plot was further calculated from the 
disease index of five randomly selected 
plants. The calculations of plant disease 
index were made on the basis of percentage 
of diseased leaflets in each rachilla. 


Percent disease index = 


(P+ Pyeees.-+P,)x100 Pi 
(n x 100) sae 


(where n is the number of rachilla in a plant 
and Pis the percentage of diseased leaflets). 


Percentage of disease control for each 
fungicide was calculated from the values of 
mean per cent disease index as under: 


Percent disease control = 
Disease index - Disease index 
in control (in treatment) x 100 


Disease index in control 
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Disease Calendar 


The disease calendar is prepared in 
order to know at what time during the 
growing season the diseases appear and 
how long they continue inflicting the seed- 
ling crop in the nursery (Fig. 1) 


The first disease to appear was damping 
off caused by F. oxysporum. It appeared in 
March causing both pre-emergence and post- 
emergence damping off. The next disease to 
appear was Colletotrichum leaf spot. The 
disease appeared in June after a few mon- 
soon showers and it was of short duration of 
4-5 weeks. Periconia twig blight appeared 
in around 1st week of July and the disease 
continued for barely 2-3 weeks. Subse- 
quently Rhizoctonia leaf web blight appeared 
in July after the regular monsoon rains set 
in and continued throughout the humid 
months. Warm and excessive humid condi- 
tions were conducive to disease develop- 
ment. The disease started declining in Sep- 
tember and with lowering of atmospheric 
temperature and declining of precipitation 
(Mehrotra, 1989). It is almost during the 
same period the blighted foliage invariably 
showed fruiting structures of Colletotrichum 
sp., Mycosphaerella albizzias and its 
anamorph, Fusarium sp. and rarely of 
Elsinoe sp. These fungi apy 2ared to be weak 
parasites or secondary invaders. 
Camptomeris leaf spot appeared in around 
mid-August and continued till leaf fall. 
Pleiochaeta leaf spot appeared around first 
week of August and continued till Septem- 
ber. The appearance of Cercospora leaf spot 
was recorded in mid-August and the disease 
continued inflicting leaves till December. 
Alternaria leaf blight appeared in Decem- 
ber and the pathogen was quite aggressive 
all through December and January. Wet- 
ting of leaf surfaces due to copious dew 
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Figure 1 


JAN 


. ME DAMPING-OFF BY FUSARIUM OXYSPORUM& RHIZOCTONIA SOLANI 


MMM COLLETOTRICHUM LEAF SPOT 


Mm RHIZOCTONIA LEAF WEB BLIGHT 
Mmm PERICONIA TWIG BLIGHT 


. MMB PLEIOCHAETA LEAF SPOT 
- WM CAMPTOMERIS LEAF SPOT 


MMM CERCOSPORA LEAF SPOT 

MM ALTERNARIA LEAF BLIGHT 

Mmm EPICOCCUM LEAF SPOT 

Mmm WEAK PATHOGENS / SECON 
ALBIZZIAEPHOMOPSIS ALB 
ELSINOE Sp. 


DRY INVADE RS ~MYCOSPHAERELLA 
IZZIAE , FUSARIUM SP. AND 
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formation in shady locations increased 
severity of the disease. The last disease to 
appear was Epicoccum leaf spot in Febru- 
ary and the disease continued till mid- 
March. 


Chemical control 


The results presented in Table 1 show 
that the per cent disease index in different 
treatments is highly significantly different 
(P .001). The values of per cent disease index 
in treatments viz. Topsin M, Jkstein and 
Dithane M-45 are very low and differ sig- 
nificantly from those of control plots. How- 
ever, they do not differ within treatments. 
On the other hand, the value of per cent 
disease indexin treatments viz. Blitox, Ziram 
and Captafol do not differ significantly from 
control. Percentage of disease control is 
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highest in Topsin-M treated plots (96.4%) 
followed by Jkstein (93.0%) and Dithane 
M-45 (90.4%). 


Discussion 


The disease calendar gives information 
about the occurrence and duration of differ- 
ent diseases in the nurseries in western part 
of Uttar Pradesh. This is helpful in under- 
standing the epidemiology of the diseases 
and working out their control. 


Camptomeris leaf spot is an important 
disease which occurs for a long duration 
during the growing season of the plant. The 
pathogan has earlier been recorded to 
attack 7 different species of Albizia includ- 
ing A. lebbek (Agnihothrdu, 1962). In view 


Table 1 


Effect of different fungicides on Camptomeris leaf spot as represented by 
mean disease index per cent and per cent of disease control. 


Treatment with 


dosages 
Original scale 


Blitox - 0.20 % 21.25 
Captafol - 0.20 % 25.96 
Topsin M - 0.10 % L.71 
Dithane M-45- 0.20 % 4.63 
Ziram - 0.20 % 22.25 
Jkstein - 0.10 % 3.35 
Control 48.03 
(without fungicide) 
Significance 
CD at P2005 

P =0:02 

P =0.001 


Mean Disease Index Per cent 


Transferred scale log | Disease control 


(x+1) (%) 
1.34739 55.7 
1.43080 45.9 
0.43221 96.4 
0.75050 90.4 
1.36638 53.7 
0.63892 93.0 
1.69644 

(P .001) 
0.41617 
0.50657 
0.76486 
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of the severity of the disease during winter namely Topsin-M and Jkstein followed by 
months it became all the more necessaryto non-systemic fungicide, Dithane M-45 
keep the disease within theeconomicinjury _ proved effective against the disease. Three 
level and this has been achieved by foliar «to four applications of any of the above 
application of fungicides asprophylactants. _ effective fungicides depending on the deve- 
From the experimental findings it may be lopment of the disease in mid-August/first 
concluded that the systemic fungicides | week of September are recommended for 


disease management. 
Acknowledgement 
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SUMMARY 


A disease calendar for nine fungal diseases of Albizia lebbek is prepared for 
the first time. This will help in management of the diseases of this important tree 
species in the nursery. Camptomeris leaf spot, an important nursery disease has 
been effectively controlled by the application of Topsin-M, Jkstein and Dithane 
M-45. Three to four applications of any of the effective fungicides at tri weekly 
intervals are recommaned for disease management. 


Seater fered & ucdl & V1 ar aries seas aa 
PCC Ua EP HT Woof ¥ Praia 


Bos! Fela, THO GM, MRO fant a dowao fhsz 
UINTI 


TAN SeeTorn fered % Heap Wit BH WH uWh srg aE | Be Daw 3 
: a vileal & 31 Peas 
Meas ert | PPG Url SM ait wa AI Aula aT V1 a aint Sbeia one Aiea 


STAN WperTIGs frase fea var) aA HOFER 
sana am fea & re aera nae) feat at okReR Ware 8 dH wae } 
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RESEARCH NOTE 


A LEAF SPOT DISEASE OF FICUS RELIGIOSA 
: AND ITS CONTROL 


During the survey of diseases in the 
forest plantations at Bhubaneswar and 
Jabalpur a severe leaf spot disease of F. 
religiosa was noticed. This infection was 
also noticed in the leaves sold in the local 
market as fodder. It was caused by a patho- 
gen Colletotrichum gloeosporioides (Penz) 
Sacc. The losses were very severe as the 
fungus affect the plantations and the leaf 
fodder. The disease has not been reported 
from Orissa (Bilgrami et al., 1979, 1981). 


The infection developed in all over the 
lamina. Initially brown dot like scattered 
spots developed on the leaves which later 
coalesced to form larger spots. Insome leaves 
the individual spots also increased in size. 
The spots are usually rounded or irregular. 
On ageing the lesion appeared discoloured 
or whitish in colour which later form shot- 
holeinthe lamina. Black dot like sporodochia 
of the fungus also developed on the older 
spots. The spots were encircled by reddish 
brown margin. It has also been noticed that 
the intensity of lesions were more on the 
midrib, secondary veins as well as on the 
petiole of the leaves. The petiolar infection 
caused premature defoliation in the plants 
(Fig.1). The younger as well as middle aged 
leaves were susceptible to this infection. 
The lesions vary from 12 to 61 in the leaves 
(Table 1). The size of the spot vary from 
2mm to 7mm. 


On isolation, the diseased spots yielded 


the culture of Colletotrichum 


gloeosporioides. The isolation from the 
lamina and petiole were same. The organ- 
ism developed profuse growth along with 
pinkish sporodochia of the fungus. The in- 
fection was vary severe from July to Sep- 
tember. The high humidity and tempera- 
ture favour the infection and conidiation on 
the lesions. The infection was minimized 
from November onward. 


The pathogenicity of the organism was 
confirmed by inoculating the healthy leaves 
and petiole of Ficus religiosa by one week 
old culture of Colletotrichum 
gloeosporioides. The isolation were made 
during the month of August when the rela- 


Figure 1 


Leaf spots caused by Colletotrichum 
gloeosporioides 
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Table 1 


Status of infection by Colletotrichum 
gloeosporioides in Ficus religiosa in 
Orissa. 


Localities %of Average Average 
Leaves No.of No. Sporo- 
infected lesion/ dochia/lesion 


leaf 
Cuttack 35 59 55 
Khondagiri 30 25 38 
Somnathpur 25 23 35 
Olakhand 20 50 30 


i Reet Be OE ae I a he, 
tive humidity vary from 90 to 100 per cent. 
The infection developed within 10 days which 
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later developed into the identical spots 
within 20-25 days of inoculation. Reisolation 
invariably yielded the same culture. The 
two fungicides Bavistin 0-2% and Dithane 
M-45 0.2% evaluated in the laboratory both 
the fungicides were effective in checking 
the growth of the fungus in the laboratory. 
On the basis of laboratory evaluation ten 
seedlings of Ficus religiosa were treated by 
both the fungicides. It has been observed 
that there was 100 per cent control by 
Dithane M-45 though Bavistin was also 
equally effective but in few leaves the lesion 
started developing after one month. It is 
recommended that Dithane M-45 0.2% may 
be sprayed for the control of anthracnose of 
Ficus religiosa. This fungicide is cheaper 
than Bavistin. 


Reference 


Bilgrami, K.S., Jamaluddin and M.A. Rizwi (1979, 1981). Fungi of India, Part I & II , Today 
and Tommorrow Printers and Publishers, New Delhi. 


Institute of Deciduous Forest, 
Jabalpur (Madhya Pradesh) 


V.S. Dadwal 
and Jamaluddin 
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FOREST NOTES AND OBSERVATION 


Precocious flowering in the saplings of Eucalyptus tereticornis. 


Forest Department of Maharashtra has achieved a measure of success in raising 
Eucalyptus tereticornis plantations in Kolhapur District. Therefore, planting of Eucalyptus 
is being continued in Forest areas. Due to excellent extension works done by the Directorate 
of Social Forestry of Maharashtra and Nilgiri Utpadak Sangh of Nasik, planting of 
Eucalyptus (Mysore-gum) in farm lands is also increasingly getting popular. Forest 
Development Corporation of Maharashtra Limited (F.D.C.M. Ltd.) is also concentrating its 
efforts in greening the forest wastelands of Western Ghat in Kolhapur District by opening 
a Sub-Division at Gadhinglaj. F.D.C.M. Ltd. is raising afforestations in forest wastelands 
since 1988 by availing funds from Employment Guarantee Scheme and also from Compen- 
satory afforestation scheme. F.D.C.M. Ltd., has raised 2910ha afforestation works in 
Kolhapur District from 1988 to 1991. 


Figure 1 


Precocious flowering in E. tereticornis saplings in Kolhapur District. 
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During 1990 rains, the Sub-Divisional Manager, Gadhinglaj has raised 40 ha affores- 
tation in Survey No. 17, 18, 20, 225 & 226 of Naukud in Ajara range of Kolhapur District. 
This is one of the best afforestation works in this Sub-Division and raised around the hill 
slopes of historically important Fort called “Samangad”. 74342 No. of seedlings of Eucalyp- 
tus, Australian Bahul, Ain, Shiven, Sissoo, Cashewnut etc. were planted in this area. The 
survival percentage as per October counting is 93%. 20,400 No. of Eucalyptus seedlings were 
planted. It is seen that Five saplings of Eucalyptus planted in June, 1990 were found 
flowered on 10-5-1991 (Fig 1). The same plants were again observed with formation of fruit 
set on 17-2-1992. It is thus a very rare phenomenon to see Eucalyptus saplings flowering 
when they are just less than two years old. It appears to us that this kind of precocious 
flowering is a freak in the population and may be due to genetical mutation. May we request 
the readers of Indian Forester to throw some light on the early flowering in the saplings of 
Eucalyptus tereticornis. 


Yours faithfully, 

F.D.C.M.Ltd, Thane Region, K. Subramanian 
Thane (Maharashtra) Regional Manager 
and 

Kolhapur Project Sub-Division, A.R. Purohit 
Gadhinglaj, F.D.C.M.Ltd. Sub-Divisional Manager 


Gandhinagar, Gadhinglaj. 
(Maharashtra) 
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Hrom the Yndian Forester One Hundred Bears Agu 


THE INDIAN FORESTER 
August, 1892 (pp-307-309) 


THE APPOINTMENT OF FORESTERS 


There seems to me to be a failure in the 
system of appointing “Foresters”. The rules 
insist on their having passed the Middle 
Class Examination, no doubt in order to 
secure men of some general education. Un- 
fortunately, mere general education is by no 
means sufficient for men who have such 
technical duties as have foresters - duties 
too, absolutely demanding experience. 
Almost the only men available under this 
examination rule are schoolboys or bazar 
bred individuals with flowing robes and 
odorous of “hing” and “ghi” - Such creatures 
are, of course, impossible. Just fancy them 
controlling operations at a forest fire! The 
terror and hardships of a forest life are not 
for such as these. Give us straight men as 
hard as nails. If I quote my own Division as 
it was a short time ago, I shall give a good 
example of the “impasse” to which we often 
come. I had seven Ranges and four of them 
were held by Forest Guards - though three 
were lumped together into a Sub-Division 
under the Solitary Ranger I had. Foresters 
were not available from elsewhere and no 
single Forest-guard in the Divison had 
passed the Middle Class Examination. 


To remedy this state of things I think 
the best system would be to abolish the 
Middle Class, and _ substitute a 
Departmental examination to come, as hith- 


erto, at the step up to the Rs. 15 grade. In 
this departmental examination I would have 
a few heads to obtain fixed minima in which 
is a sine qua non, but among the remaining 
subjects deficiency in some heads should be 
able to be overcome by proficiency in others. 


*For the important ranges of the future 
we are to have rangers appointed from the 
School, and, though I think more experi- 
ence should be required of them, that is not 
what we are now considering - it is here only 
a question of the minor ranges to be held by 
foresters. My suggestion with reference to 
these is that no man should be appointed 
straight to a Forestership, but should begin 
as a guard and that every literate guard 
should be in a position to rise to Rs.40. This 
would give a continual stimulus to good 
work and honesty and the “be-umed” men - 
to whom the only object remaining is to 
make money dishonestly, would tend to 
disappear. But of course, this would only be 
possible if the compulsory subjects were 
very elementary - and I think they should 
be; for minor work what we chiefly want is 
sturdiness and experience. 


The Middle Class Examination in these 
provinces was, I understand, as follows, this 
year:- 


* Note: Our correspondent can also get Foresters from the School. Just now, there are about six private students 
of the Vernacular Class all anxious for employment. - Hon. Ed. 
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ker - Hindi reading as 

"ego apparently. There are some other points in connec- 
Gutka, 3 parts (ditto ) tion with the Protective Establishment 
Hunters History (in Hindi) ‘which I think might be altered with advan- 
Geography (ditto ) tage, though, no doubt, they are not of 
Euclid 2 books (ditto ) paramount importance. 
Mensuration (ditto ) . . 
Arithmetic (ditto ) One is that of uniform. I think this 


Chandrika Prakirt (7?) 


I would suggest, as a substitute, the 
following subjects, those marked with an 
asterisk being the compulsory subjects; 


* Reading in the vernacular. 

* Writing in the vernacular. 
Dictation in the vernacular. 
Reading maps with intelligence. 
Surveying up to the standard of a 
Patwari. 

* Arithmetic-including Decimals and 
Rule of Three, but not the highest part 
of the subject. 


General considerations as:- 


Intelligence, ‘activity, power of control, 
‘integrity, experience. 


Thus provided only a guard got the 
required minima in the compulsory sub- 
jects, his being unable to make marks in 
such subjects as surveying, or dictation, 
might be counterbalanced by high marks in 
such heads as experience - or Power of 
Control, thus enabling really deserving men 
to get on. And I would further prevent clever 
but morally inferior men from advancing, 


by giving them minus marks in the moral 
subjects. 


The Departmental Examination might 
be held in each Circle when necessary - 


under the orders of the Conservator during 
the recess season. 


should be approximate as far as possible in 
all the provinces under the Government of 
India, for somehow I think this would in- 
crease esprit de corps, and smartness in 
minor arrangements certainly tends to raise 
the status of the Service and to make the 
men feel there is “izat” in belonging to it. 
Thus when I see a guard slovenly dressed, I 
tell him that if he doesn’t know how to wear 
the Queen’s uniform, the right shall be 
taken away from him. 


The Forest guard’s uniform of these 
provinces seems a passably good one and 
serviceable, though no doubt it might be 
improved upon. Perhaps for example a ma- 
terial of stronger texture might be found, 
and the men might have the option of 
having a woolen khaki-dyed uniform in cold 
weather. Then I certainly think “puttees” 
(of the same colour as the dark part of the 
puggri) should be insisted on - at least in the 
cold weather. The green edging always fades 
and look shabby and might without much 
harm be abolished. As to the dark green of 
the puggri, it would appear that no such 
thing as a green (save perhaps an awful pale 
green that is altogether impossible) that is 
fast-dyed is to be had and I would suggest 
pomegranate, which I believe could be used 
locally for re-dyeing (but am not sure). Boots, 
too, would certainly be most useful, but 
would have to be supplied by Government 
for they could not be got for less than Rs. 3- 
8a pair. There would beno necessity to have 
Square-toed boots three-sizes too large, like 
the North-West Provinces Police. It is most 
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ludicrous seeing a guard pick up his shoes 
and rush through thorns and over stones to 
catch a delinquent. 


Another alteration I should like to see 
would be the abolition of the word “Guard”. 
The good old English terms are “Ranger”, 
“Forester” and “Verderer”: we can dismiss 
the last, but I think it would be better to 
have Rangers, including in the term all the 
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existing grades of Forester, and Foresters 
which could correspond to the present 
Forest Guards. In John’s times and there- 
abouts, the men employed to guard the 
roval shikar forests were I believe called 
“King’s Foresters”. The word “guard” re- 
calls Military ideas and for goodness sake 
let us not pretend to be Military when we 
are not- the more especially as we have such 
a rich and picturesque body of tradition on 
which to draw. 


A.G. HOBART-HAMPDEN 
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LETTER TO THE EDITOR 


To 


The Hony. Editor, 
Indian Forestor 
P.O. New Forest, 
Dehra Dun (U.P.) 


Dear Sir, 


This hasa reference to Shri Mathur’s note on rat menace in rubber plantation published 
in your journal of April 1991. This menace was first detected in 1975 in a three-year old 
rubber plantation at Sachiramburi. Mercifully, it was limited to only a few patches and did 
not recur as the plantation grew older. A few of this particular species of rat were also 
captured. 


Since 1976, after the Tripura Forest Development and Plantation Corporation was 
setup,damage to any rubber plantation raised by the Corporation (through its efforts 
Tripura is now the fourth largest rubber growing State in India) was not reported in the 
Board meetings, of which I was a member. From the behavioural pattern of this species of 
rat, it appears that it is highly secretive, alert and nocturnal in habit (does it make ground 
Inspection of its victim, about its location before digging in ?). 


Your faithfully, 

Sd/-A.K. Ghosh, IFS (Retd.) 
Flat No B/9-6, Purbasa 

160, Maniktala Main Road, 
Calcutta (West Bengal) 
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Books on Social Forestry From BAIF 
Books 
* Handbook of Wastelands Development : An ideal practical guide by N.G. Hegde for field 
technicians, college students & progressive farmers. Price Rs. 30+Postage Rs. 9 


Banjar Bhoomi Vikas Deepika : Hindi edition of the Handbook of Wastelands Development 
by N.G. Hegde. Price Rs. 15+Postage Rs. 9 


* Agroforestry : Selected Readings : Edited by N.G. Hegde & V.D. Kelkar. Price 
Rs. 36+Postage Rs. 9 


* Rural Development and Social Forestry: Lessons from China: Based on field visits in 
China with special focus on relevant technology which can be introduced under Indian 
conditions. Written by N.G. Hegde. Price Rs. 12+Postage Rs. 5 

Proceedings of National Workshops : 

* Multipurpose Tree Species for Small Farmers : Price Rs. 50 +Postage Rs; 15 

* Promotion of Fodder & Fuelwood Trees : Price Rs. 85+Postage Rs. 15 

* The Greening of Wastelands : Price Rs. 60+Postage Rs. 9 


Field Guides 


* Shaping Your Land: A training booklet by G.G. Sohani. Available in English, Hindi, 
Marathi, Gujarati and Kannada. Price Rs. 5+Postage Rs. 2 


Planting and Aftercare of Fruit Trees: A training booklet by G.G. Sohani in English, Hindi, 
Marathi, Gujarai and Kannada. Price Rs. 5+Postage Rs. 2 


* Trainer’s Guides : Shaping Your Land & Planting and Aftercare of Fruit Trees in English. 
Price Rs. 5+Postage Rs. 2 

Children’s books in BAIF Nature Series : 

* Mother Nature: A colourful story book Dr. N.G. Hegde in English, Hindi, Marathi, 
Gujarati and Kannada. Price Rs. 5+Postage Rs. 2 

* Bioenergy : The Dependable Source for the Future by Dr. N.G. Hegde in English, Hindi, & 
Marathi. Price Rs. 4+Postage Rs. 2 


* Let Us Protect Our Environment : A colourful book giving primary lessons on environment 
by Dr N.G. Hegde in English, Marathi & Hindi. Price Rs. 10+Postage Rs. 3 


* Appu and his pet Puppy: A colourful science fiction in the form of comic strips on water 
pollution by N.G. Hegde. Price Rs. 8+Postage Rs. 2 


—_—_--- Ooo 


BAIF Development Research Foundation. 
‘Kamdhenuw’ Senapati Bapat Road, Pune 411 016. 
Phone : 342621, 342466 
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Vol. 
Vol. 


I. Price :— Inland : Rs. 30.00 each, Special 
Foreign : 


2. Packing and forwarding charges will be extra. 


57—1931. 
59—1933. 
60— 1934. 
61—1935. 
74—1948 
75—1949. 
76—1950. 
94—1968. 
95—1969. 
101—1975. 
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. 106—1980. 

- 107—1981. 
. 108—1982. 
. 109—1983. 
- 110—1984. 
- 111—1985, 
- 112—1986. 


. 113—1987, 
- 114—1988, 


115—1989, 
116 —1990. 
117—199{, 


Back Issues of /ndian Forester (available) 


April, June, July, Aug., Nov., Dec. and Index, 

April, June, Nov., Dec. and Index 

Jan., Feb., March, and Index 

Jan , Feb., March, April, May, June 

August, Sept., Oct., Nov. and Dec. 

Jan., March, June, July, August, Sept., Dec. and Index 

Jan., May, June, Nov. and Dec. 

April, May, June, July, August, Sept., Oct., Nov, Dec. and Indes 
Jan., Feb., March, Dec. and Index 

January (Special Issue) only, 

Dec. only 

Dec. only 

Nov. and Index 

April, June to December and Index 

Jan., Feb., April, May, June, July, Aug., Nov. 

Sept. (Spl. Issue), Dec. and Index 

Sept., Oct., Nov. (Special Issue), Dec, (Special Issue) and Index 


May, June, July (Spl. Issue), Aug. 
and Index. 


March, July, Aug., Sept. Oct., Nov., Dec. and Inedx. 


Feb., April, May, June, July, Aug,, 
Nov., Dec. and Index, 


» Sept., Oct. (Spl. Issue), Nov., Dec. 


Sept. (Spl. Issue), Oct. (Spl. Issue), 


April, June, July, Aug., Sept., Nov., Dec. and Index, 
January to December and Index. 


March, April, May (Spl). Aug. Nov. Dec. and Index. 


Issue Rs. 50,00 each and Index Rs. 10,00 e 
$ 10.00 each, Special Issue $ 12.00 each and Index $ 2.00 each. — a 


3. The above offer is subject to prior sale of any issue in the meanwhile. 


For further details please contact :-— 


Business Manager, 
INDIAN FORESTER 


P.O. New Forest-248006, Dehra Dun (UP), India. 
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~ FRINICFRE Publications 


SS 


(INDIAN COUNCIL OF FORESTRY RESEARCH & EDUCATION) 
DEHRA DUN 


1. Thirty seven Bamboos growing in India. 
By S.S.R. Bennet & R.C. Gaur. 
Price Rs. 600.00 only. 


2. Troup’s Silviculture of Indian Trees. 
Vol. I-VI (Revised edition). 
Price Rs. 528.50 only. 


3. Wasteland Development for Fuelwood and Fodder Production. 
Rs. 35.60 only. 


4 Hand book of some important Himalayan shrubs. 
By G.P. Maithani, V.K. Bahuguna, S. Nautiyal and J.D.S. Negi 
Price Rs. 50/- only. 


AVAILABLE FROM : 


The Central Librarian. F.R.I. 
New Forest, Dehra Dun-248006 


Ceca c cea acca ane 
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FORESTS — The Green Gold 


OF 
ANDAMAN & NICOBAR ISLANDS 


‘Forests, in its pristine glory, if it is found any-where in South-East Asia, it is 
= —Si ampion 
in Andaman Islands Sir Harry Champ 


*The reserved and protected forests extend Over 86 5% area of the territory, 


*More than 50% of the forests have been set aside as Tribil Reserves. Nationa] 
Parks and Wild Life Sancturies, which are ‘in-violate’. 


*Luxurient Mangroves, perhaps the richest in the world. occupy nearly 11.5% 
of the territory, 


*More than 150 plants and animal species are endemic in nature. 


*Wandoor Marine National Park is rich in corals, a variety of coloured fish, 
sea turtles etc. besides other marine life. 


Do not miss to visit the last glory of virgin forests. 
PRINCIPAL CHIEF CONSERVATOR OF FORESTS 


Andaman and Nicobar Islands. 


FOREST RESEARCH DIVISION 
RANCHI-834002 (BIHAR) 


Under tribal sub-plan we produce Associate yourself with the 


and sell following goods every year ; 
eee a INDIAN FORESTER 


* French polish 


* Seed lac 


as 
* Sisal fibre suitable for rope making, 
Advertiser—Sub ri 
Interested buyers Shouldycontact : Sy 

FOREST RESEARCH OFFICER, or 
BIHAR 
FOREST RESEARCH DIVISION Contributor 
P.O, HINOO, 


RANCHI-834002 (BIHAR) 


ee 
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NEW AND SELECTED BOOKS ON 
FORESTRY & ENVIRONMENTAL SCIENCES 


Anderson Farm Forestry Practice for Students of 
Vocational Agriculture Rs. 175 
Baldwin Forest Tree Seeds. Rs. 450 
Barr The Disappearing Russian Forests £ 20 
Basu Indian Medicinal Plants Vol 1-8 Set Rs. 3000 
Bennett Name Chages in Fiowering Plants of India & 
Adjacent Region Rs, 480 
Bently Medicinal Plants Vol 1-4 Set Rs. 2000 
Champion & G iflith Silviculture Research Code Vol 1-3 Set Rs. 1500 
Euromonitor The Environmental Business Handbook i 65 
FAO Tropical Forest Resources of Asia (due in July) 
FAO Tropical Silviculture Vol |-2 Set Rs. 750 
Fyson Flora of South Indian Hill Stations, Vol. 1-2 Set Rs. 1500 
Halle Tropical Trees & Forests DM 158 
Hamilton, G.J. Forest Mensuration Handbook 1992 Rs. 375 
Hann Greenhouse Management DM 108 
Hooker Botanical Miscellany, (Book on Medicinal & 
Rare Plants), Colour Illus. 1-3 Set Rs. 4500 
Humphery Range Ecology. Rs 450 
Innes, J.L. Air Pollution & Forestry 1992 Rs 195 
Jerram Text Book of Forest Management Rs; 125 
Joshi, K.C. Handbook of Forest Entomology & 
Zoology (due in July). 
Katoch, C.D. Forest Nursery Handbook 1992 Rs. 150 
Maccan Trees of India (colour I\lustrations) Rs. 295 
Mehta Handbook of Forest Utilisation Rs. 200 
Negi Forest Types of India Nepal & Bhutan Rs. 375 
Negi Principle of Land Management & Soil Conservation Rs. 325 
Neg. S.S. : Forestry in SAARC Countries (due in July 1992) 
Negi. S.S. -. Minor Forest Products of India (due in July 1992) 
Ram Prakash » Theory & Practice of Silviculture System Rs. 200 
Ramade Ecology of Natural Resources $ 95 
Reidle Forest Amelioration, 1984 Dfi. 310 
Sagwal, SS. Dictionary of Forest Mensuration and 
Management 1992 Rs, 175 
Schilich’s Manual of Forestry Vol I-5 Set Rs 5000 
Sunderajan Guide to Economics Plants of South India Rs. 450 
Vergara, N.T. New direction in agroforestry : the Potential of 
Tropical Legume Trees 1992 Rs. 150 
Wilde Forest Soils & Forest Growth Rs. 400 
Wills Dictionary of Flowefing Plants & Ferns Rs. 350 
For Orders, Fnquires & Catalogue Write to : 
ORIENTAL ENTERPRISES 
Publishers and Distributors 
25-A, KALIDAS ROAD, DEHRA DUN - 248 001, INDIA. 
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Smmilipahar a sai forest with scanty tribal populace in the 
aistrict of Mayurbhanj, Orlssa. has been Implemented by 
Govt. of Orissa under recommengacon trom National 
Commaaon on Agriculture fer development ef Forest end 
Forest Produce since 1979 under the banner Simihpahar 
Forest Development Corporation Ltd. SFDC alongwith other 
activives have pledged them selves for a socio-economic 
growth of its evhabitants. 


SFOC DEALS IN 


Timber, Firewood, Sal Seed, Raiway 
Sleepers. Coihery Materials. 
Honey, Resin Arrowroot, 
Gums, Tamarind 
ands other : 
rarest products 


{ 
f ; 


SFOC TAKES UP 


Cor struction of Roads, Bridges, Culverts, Storage Go 
side Simitipahar Forest areas Plantation cf Teak, Sal 
Gemhar and other species and development of forest 


Generates employment among adivasis in forest workings 
about twenty lakhs a year 
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-@ feast of floral and fauna 


" Mee 


- ft, Tbdber fo save foreign exchange 


1992 


SIMILIPAHAR 


‘ 
‘ 
fis 
- 
. 
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‘ 


Ma «Me 
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a 
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. 


tere 


; = 
tA Cider — 


beauty. 


Barinada .Badampahar, Karanjia udaja 
feonihar, Jaapur Regd Rhawanipatan, 
= 
‘ 


alongwith besutiful rest-houses 

inthe midst of forest growths Sve 

with connecting roads for tounsts % 
Wy 

SFDC SERVES PEOPLE; : 

Hrewood supply in 245 retail sale centres 

SFDC PROCESSING PROJECTS: 

import of Malayasian timber to save our forest, Plantation 

Of Simarouba Glauca to meet of seed defidt Plantation of 


SFDC BRANCHES AT 


—_ ~ 
~~ 2 
rN 


? 


ORISSA 
THE SIMILIPAHAR FOREST 


DEVELOPMENT CORPORATION LTD. 
( A GOVT. OF ORNSSA UNOERTAIING) ; 
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dealer “ak XE npc 


Whea yok addthe tall ling of Titans. 
add Taese ka pour texttons fier. 
Siate-<iAhe-ort aay provides the 
durability and ssliatdlity thet your protesiotsl 
snd namrprednssivtst sysers demand. 
; races that make each a bectewiler, 


40 YEP of experience 
at plonwering Guay es 


TITAN 7 (35cc/21 


-TYTAN70((cc/A3cid) 


Please Contact: SOLE DISTRIBUTORS in India. 
Mis. Indiana International 


hi-110 006 
Phone : Office : 734868 Resi : 224-2737, 221-4147 Gram : “POWERCHAIN” 


Res. Address : F-42, PREET VIHAR DELHI-110092 


a 


2001, Ugger Sen Stréet, Bazar Sita Ram, Del 
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Nave a bedroom view eo} wild animale 


* Home of One-horned Rhinoceres. Please contact! 

* Gaur, Elephants, Tigers. DIVISIONAL FOREST OFFICER 
WILD LIFE DIVISION-II 

* Varieties of Deer and other Animals. JALPAIGURI 


(WEST BENGAL) 


Furnished Tourist Lodges with full 


Catering arrangement. OR 
* Approachable by Road, Train FOREST UTILISATION OFFICER 
and Air. 8, Lyons Range, CALCUTTA 


{ Phone : 20-2774 ] 


Jeep available. WEST BENGAI! 


a ee eee : 
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Arasu Rubber Corporation Limited 
(A Govt. of Tamil Nadu Undertaking) 


Producer of 


ISI Mark Coneentrated Latex 60% 
(ISI CM/L-1860661) 


ARC also manufactures all erades 
of NATURAL RUBBER 
RMA, EBC and SKIN CREPE 


For your requirement please contact : 


Executive Director : 

Arasu Rubber Corporation Ltd. 
Vadasery, Nagercoil, 

Tamil Nadu. 

Pin code—629 O01 

Phones : 3203, 3204, 3205 
Telex : 436 218 ARC IN 


CS Te 
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Bihar State Forest Development Corporation Ltd. 


(A Govt. of Bihar Undertaking) 
Reed. Offices : 13, PAYLIPUTRA, PATNA—800 013 
Phones : 262275, 262205, 252283. 


“Ww 


In order to eliminate exploitation by middlemen in Minor Forest Produce trade, the 
Bihar Government has nationalised the trade of major oil seeds, alongwith some other Forest 
Produce, under Bihar Forest Produce (Control of Trade) Act, 1984. Bihar State Forest 
Development Corporarion is State Govt.’s sole agent for collection & marketing of Kendu 
eaves, Oil seeds and fruits of Aonla, Harra & Bahera throughout Bihar. The purchase price 


of every oil seed and Kendu leaf is fixed by the State Government after considering the recom- 
mendation of the high level statutory advisory committee. Effort is made to pay fair value of 


the produce and not only fair wage. 


Kendu Leaves, Sal Seeds, other Oil Seeds are collected during the lean season in April- 
May every year, when the poor people don’t have alternate source of gainful employment. By 
paying adequate wages to the primary collectors of Minor Forest Produce, the Corporation is 
making a substantial contribution in improving the living conditions of Scheduled Castes, 


Scheduled Tribes and other weaker sections of the society. 


In comparison to last year, the collection rates of Kendu leaf being paid to the primary 


collectors in 199] has been increased from Rs. 90/- to Rs. 200/- per standard bag. 


(M.P. SINHA) 
Chief Conservator of Forests 
—Cum- 


Managing Director 


re 
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BANDIPUR TIGER RESERVE 


KARNATAKA 


Lovers of nature and Wildlife the world over find it well worth their while to linger on 
in Bandipur. More famous asa Tiger Reserve, Bandipur enjoys reputation as a wildlife 
sanctuary that stretches as far back as 1931. The Mysore Maharajas; benign rulers and 
farsighted visionaries understood the compelling necessity of protecting the fauna, avifaun> 
and flora from the thoughtless foreys of marauders. Today 874 sq kms. of the Bandipur 
National Park makes up the Tiger Reserve which is one of India’s finest parks. 


But Tigers, native to the country and the most magnificent of the great cats are savad 
from threatened extinction. Av abundant variety of fauna: the panther, wilddog, Sloth bear, 
Sambar, Chital, barking deer, fourhorned antelope, common langur; avifauna like peacock 
grey jungle fowl, crested hawk, eagle and reptiles such as crocodiles, Python, Vipers, ete. 
roam this park freely. 


Hundreds of spotted deer greet the visitors right at Bandipur campus at night times as 
they step out of comfortable cottages. 


A herd of elephant majestically moving single file through a patch in the jungle can be 
viewed on an elephant ride. If one is lucky he can watch in absolute silence, of course —a 
herd of Indian ‘bison’ or gaur, locking horns a few mieters away 


Nature at its bountiful best—Bandipur bestows the soothing solace of jungle retreat off 
the beaten track and far from the madding crowd. 


For further particulars, please contact 
r The Field Director 
Project Tiger, 
Aranya Bhavan, 
Ashokapuram, 
M YSORE-—570008 (Karnataka) 
(Karnataka— State)—India 
Telephone No. 20901 
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vir PERIYAR TIGER kESERVE 


THEKKADY (KERALA STATE) 
OBSERVE (OPEN ALL YEAR) 


Elephants, Gaur, Sambhar 
Leopard, Wild Dogs, Black 
Laagur, The Giant 
Malabar Squirrel, 
Birds and other 
indigenous Fauna. 


Hotels : 
Western Style—Aranya Nivas 
Indian Style—Periyar House. 


(Accommodation in Hotels reserved by Managers) 

fFrunished Forest Rest Houses at Thannikudy, Mullakudy and Manakavala. 

tMotor Boats available for most enjoyable cruise in the lake. 

tElephant rides. 

tApproachable by Air or Rail up to Cochin or Madurai. 
Distance to Thekkady by roads is 190 km from Cochin, 145 km from Madurai and 
110 km from Kottayam. 


For further particulars contact :—WILD LIFE PRESERVATION OFFICER 
Thekkady P.O., (Kerala) Telephone: KUMILY 27 


he Moments of Life Sime Experience await you 


IN SASAN—GIR 


you have a date with the 


King & Queen 


of Animal World 


The most Majestic Royal 


Antmal species— 


The Rare 
Asiatic Lion 


For more details contact 4 


Deputy Conservator of Forest, 
Wild Life Division, 

P.O. Sasan-gir - 362 135 

Distt. Junagadh, Gujrat. 


5 mall deo a 
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FORESTS 


SOCIAL FORESTRY OF THE PEOPLE 
BY THE PEOPLE AND FOR THE PEOPLE. 


SURVIVAL OF MAN DEPENDS UPON 
SURVIVAL OF PLANTS AND ANIMALS. 


PLANT TREES FOR BETTER TOMORROW. 


FOREST IS GREEN GOLD. PLANT AND 
PROTECT MORE TREES TO PROTECT 
YOUR FUTURE. 


PLANT A SAPLING. 
IF THE FOREST GROWS IN PEACE 
SO WILL MAN. 


FOREST DEPARTMENT 
GOVERNMENT OF SIKKIM. 
s GANGTOK. 
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Anodhna Pradesh Forest Pevelopment 


Coxnpoxation Limited 
(A STATE GOVERNMENT ENTERPRISE) 


More and more people appreciate the fact that we do more than just growmg trees 


Our activities : 
Promote a healthy environment, 
Provide rural and tribal employment, 


Helps conserve foreign exchange. 


APFDC 
: | in the service of the Nation 
One of he largest Plantation Companies having 


Eucalyptus Plantations 37,480 hectares 
Bamboo. Plantations 10,000 hectares 
Cashew Plantations 18,500 hectares 
Coffee Plantations 4,000 hectares 

—_—_—_—_—______- 


69,980 hectares 


Many more Plantation Projects in the Pipeline. 


Other activities : 
* Consultants to other Public Sector and Private 
Companies on Plantation Projects. | 
* Marketing Agents for Plantation Produce of farmers. : 


Importers and Traders of Timber. 


ADDRESS : PHONE NOS ; 


3rd floor, UNI Builditig Vice Chairman & 
A C Guards Managing Dir. :; 222652 


Hyderabad—500 004. General Manager : 224392 


(Operations) 
oh ia et eesenteeeesteeneee 
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Selar Powered Energy (Electric) Fence 


_ Is protection a problem in your afforestation scheme? It is the damage to crops 
or wild-life protection that worries you ? | 
Afforestation work can be a total failure due to bad protection, may be from wild 
animals or from cattle, and all your efforts wasted. 
Erect Solar Powered Energy (Electric) Fence. It gives total protection even from 
clephants and destructive wild boars. 
Energy (Electric) fence is effective, easy to install, economic and safe. Above ail, it 16 
environmentally clean, and ecologically compauble in forest areas. Totally dependent op 
Solar power, it is suitable even for remote areas, requiring minimum maintenance. 


Please contact us for further details. 


No. 6, 2nd Floor, Sameera Complex, Ist Main, Seshadripuram 
BANGALORE-560 020, Karnataka (India) Phone : Off : (0812)—36225, Res: (08 12)—333666 
Gram : POWERFENCE, Telex: 0845 5405 GLAS IN 


GUJARAT STATE FOREST DEVELOPMENT CORPORATION LTD., 


VADODARA 


Corporation has established various developmental and employment oriented programmes 
since its inception. Various forest development activities of Corpn. are : 


—Collection, processing & marketing of Minor Forest Products such as Timru Leaves, 
Mahuda Flowers, Doli, various kinds of Gums, Honey, Aritha, Amla, Baheda, Charoli, 
Brahmi Leaves etc.; | 

—Production & marketing of, various wooden items such as Furniture,, Window Frames, 
Window Shutters, Door Frames, Door Shutters etc.; 

—Intensive Forestry Dev]. Programme; 

—Training & Production of Leaf Cups, Coal Manufacturing: 

—Research & Devi. Programmes for qualitative and quantitative improvement in MFP; 

—Tribal Welfare Programme & MFP Devl. Programmes; 

—Production & marketing of pure Ayurvedic Medicines such as Aritha Churna, Amla Churna, 
Brahmi Churna, Behda Churna, Trifala Churna, Chyavanpras, Avaleh etc. under the brand 
name ‘Dhanvanwi’; of 

Naturally, employment opportunities in forest and tribal areas have increased manifold. 

Rs. 26.62 lakhs were paid as wages in the year 1976-77 which has gone upto Rs. 318.75 lakhs 

in the year 1990:91,: Over Rs. 585.35 lakhs are likely to be paid in 1991-92 to generate 

about 51.23 lakh mandays. 
GUJARAT STATE FOREST DEVL. CORPN. LTD.. 


‘Vanganga’ 78 Alkapuri, Vadodara-390005. Phones : 326211/326144 
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vst: Palamau National Park 


Famous for the abundance and variety 
of wildlife—Tiger, Panther, Elephant, 
Gaur, Samber, Spotted deer, Barking 
deer and numerous species of beauti- 
ful birds, 

*Picturesque Scenery. 

*A place of historical importance - the 
old and the new Palamau Fort of 
Chero Kings. 

*[deal holiday resort 

*Well furnished tourist Lodges and 
Forest Rest Houses with catering 
arrangement. 

*Beautiful Watch Towers, tree - top 
and Hide-outs-all connected by roads. 
*Remains open throughout the year 
*Snaps and movie permitted free of 
charge. 

Approachable by road and rail-26 kms For further particulars write to : 


fro Daltonganj 12 kms _ from 
eit iadotar Rly. vente Well con- THE FIELD DIRECTOR, PROJECT TIGER, 


nected by roads with comfortable Palamau Tiger Reseive 
bus service. ; 
Nearest Airport—Ranchi —175 kms. P.O. Daltonganj, Bihar, (India) 


1. aat ST AAaRIeH AAT 
AAF—ZT o SloTAo faaret 
‘VANON KA MANMOHAK SANSAR’ 


by Dr. D.N. Tewari 
ISBN : 81-7089-163-9. Price : Rs. 195/- (postage extra) 


2. Monograph on Neem 
(Azadirachta Indica A. Juss.) 
by Dr. D.N. Tewari 
1992. Pages Av. 325 4 Color Plate and 1 B/W Half Tone Plate. 
ISBN : 81-7089-175-2. Price : Rs. 395.00: $ 39.95 


3. Monograph on Bamboo 
by Dr. D.N. Tewari 
Pub : 1992, 515 Pages, 32 Multicolour plates with many black and white line drawings : 
ISBN : 81-7089-176-0 Pre-publication price Rs. 650.00 or $ 65.00 (only for individuals 
and Govt. Departments) valid upto 31.8.1992 Regular price Rs. 695.00 or $ 69.95 


Available from : 
International Book Distributers 


9/3, Rajpur Road, 
Dehra Dun-248 001 


SE NMEA 
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AGRO-FORESTRY 
A NEW DIMENSION 


The Wimco-Nabard Poplar programme in U.P., Punjab and Haryana and the 
Kadam scheme in Assam offer you the benefits of combining forestry with farming 
to increase your returns substantially. 

<< 3 fin" Ay aes = 


Wimco provides : 


@ High quality planting material. 
@ Extension services and technical guidance till harvest. 
®@ Assistance in obtaining bank loans to meet cost of inputs. 
@ Assured minimum prices for the trees. 


Areas covered (Poplar) 

U.P.: Meerut, Ghaziabad, Saharanpur, Muzaffarnagar, Haridwar, Dehra Dun, Moradabad, Nainital, 
Rampur, Bijnor, Aligarh, Bulandshahr, Bareilly, Snahjahanpur, Pilibhit, Lakhimpur Kheri, Hardoi, 
Badaun, Etah, Bahraich & Sitapur. 


Punjab : All Districts. 
Haryana: Karnal, Ambala, Kurukshetra, Sonepat, Hissar, Jind, Sirsa, Rohtak & Faridabad. 
Kadam Project ' 


Assam : All districts. _ 
Just write to us, or visit our office nearest to you for more information. 


WIMCO LIMITED 


AGRO-FORESTRY DIVISION 
52*2Community Centre, 
East of Kailash, New Delhi-110 065. Phone : 6430483 
Chandigarh : 415, Sector 35-A, Ph.: 530558. Moradabad :,9 Awas Vikas, Civil Lines, Ph.: 25009 
Ludhiana : 242-H, Randhir Singh Nagar, Ph: 58713. Meerut : K-3298, Shastri Nagar, Ph.: 73202 


Karnal : 843, Sector 13, Urban Dev. Estate, Bareilly : F 12B/35, Rampur Garden, Ph.: 72081 
Ph.: 4360. Guwahati: Rajgarh Rd., 781 003. 
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With best complimenta 


fuom 


WOOD PRESERVERS PVT. LTD. 


F-27, MIDC INDUSTRIAL ESTATE, } 
NAGPUR-440 016 (Maharashtra), 


GRAM : WOODTREAT Phone : Fact. 7451, 7210 ' 
Resi. 23131 


Manufacturers for : 


Pre-cut structures, Marine Constructions materials, Fabricated 
and engineered wood products, Wood Preservative Copper Chrome Arsenic 


Composition, Kiln drying Pressure Preservation treatment, Ammunition Boxes, © 
Wooden Pallets, Packing cases and Crates.” 


“Railway Sleepers, 


“Enquiries Particularly solicited for unusual and difficult items”, 


—+_______smsesstesenena ala 


| ee 
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With Best Compliments 


{iam 


Tamil Nadu Forest Plantation Corporation 


(Regd. Office : AA/26, Anna Nagar, 
Tennur, Tiruchirapalli-620 O17 


Telephone No. 23314 


A single biggest grower of 
Pulpwood & Cashew 


Plantations in Tamil Nadu. 
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Himachal Pradesh State Forest Corporation Ltc 
SHIMLA 


Marches ahead towards a better tomorrow under the dynamic guidance and leadership 
Hon’ble Chief Minister, Shri Shanta Kumar. 


has taken long strides under the benevolent guidance of our Chairman, Shri Roop Sin; 
Thakur, Hon’ble Forest Minister. 


* With complete nationalisation of forest working viz : timber operations, resin tappin 


etc. both in Government and _ private forests, there is complete elimination of exploitation « 
labour and private forests owners by the contractors agencies and the incidence of illicit fellin 
in forests is completely under control. 


Extracts high grade deodar, kail. chil, fir and spruce timber and resin by moder: 
methods produces ISI standard rosin (X to D grades) and non ISI ‘B’ grade and turpentine oi 
Production of pale grades registered improvement from 52% to 79°%. 


: Stocks of timber extracted by Corporation are being supplied towards developmenta 


works by catering to the requirements of Indian Railways, Director General of Supplies anc 
Disposals, Defence Organisations and other Govt. Indentors. Sale of timber stocks an 
fuelwood is being organised through well establisbed sale depots conveniently located. 


» . . . . 
The annual turnover has registered a significant increase from Rs. 253 lacs, first yea: 


to Rs. 6150 lacs in 1989-90, In order to maximize operational efficiency, following steps have 
now heen initiated : 


(a) 


Replacement of old fleet of trucks for minimizing transportation time of timber t 
depots. 


(b) Analysis 


of financial data through computer net-work to ensure prompt and efficien! 
working. 


(c) Providing incentives to officers and st 


a aff through prompt action on service matters like 
confirmation, job rotation ViS-a-vis Career pl 


anning including specialised training. 


(d) Centralisation of Provident fund account 


. of entire staff has been done through computer 
besides pay-bill centralisation. 


MANAGING DIRECTOR 


GROW MORE TREES 


PROVIMI 
SALTLICKS 


FOR CATTLE, GOATS, SHEEP, HORSES, 


DEER, TIGERS, PUMAS, ZEBRAS & 


Other Forest Animals. 


CONTAINING: 
lodine 
Iron 
Copper 
Cobalt 
Manganese 
Magnesium 
Zinc 
Sodium 


India's Top Selling Lick ! 
Provimi Saltlicks are of Vital Importance 
for the Health of your Wildlife 


Manufactured By: 


Provimi Products Private Ltd. 


Regd Office: Bangalore, 
Factory & Administration: 3-F, Mill Road, Gobichettipalayam-638476, Tamil Nadu. 
Phone: 2593, 2493, 2707 & 2059 
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